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January  3, 1882. 

The  President,  Dr.  Jos.  Leidy,  in  the  chair. 
Twenty-six  persons  present. 

Fruiting  of  OinJco  biloba, — Mr.  Thomas  Meehan  referred  to 
some  specimens  of  this  plant  ( Salisburia  adiarUifolia  of  Smith 
and  other  authors  subsequent  to  Linnseus)  which  had  been  borne 
by  a  tree  on  the  grounds  of  Mr.  Chas.  J.  Wister,  of  Germantown. 
The  tree  was  far  removed  from  any  other  flowering  tree,  which 
afforded  good  grounds  for  the  belief  that  this  specimen  was 
hermaphrodite.  In  botanical  classification  the  genus  was  accepted 
as  of  dioecious  character.  Sexual  characters  were,  however,  among 
the  most  unreliable.  There  would  be  nothing  improbable  in  a 
tree  bearing  wholly  male  or  wholly  female  flowers  as  a  general 
rule,  changing  so  far  as  to  have  both  on  one  tree.  Cases  of  this 
kind  were  not  uncommon  in  Acer  dasycarpum^  and  other  decid- 
uous trees,  and,  he  believed,  probable  in  the  red  cedar,  Junipenis 
virginiana,  an  ally  of  the  Oinko.  In  this  cedar  there  were  often 
trees  met  with  which  were  wholly  male  in  most  seasons,  but  on 
which  occasional  berries  might  be  seen ;  while  other  trees,  usually 
so  abundantly  fertile  as  to  be  almost  covered  with  blue  berries, 
would  occasionally  have  many  more  male  flowers  than  usual.  In 
Kubiaceous  plants,  where  dimorphic  flowers  were  so  common — 
the  short-styled  ones  and  the  short-stamened  ones  being  on  distinct 
plants,  and  practically  dioecious — ^there  were  cases  of  change  at 
times.  The  white-berried  Mitchella  repens  which  were  growing  on 
his  grounds,  apart  from  the  red-berried  variety,  had  not  produced  a 
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berry  until  last  year,  when  a  few  were  produced ;  and  the  ehort- 
styled  Bouvardia^  so  common  in  greenhouses,  and  with  short 
styles,  had  produced  a  branch  on  one  plant  under  his  observation 
the  past  winter,  which  had  the  styles  projecting  beyond  the  corolla. 
In  annual  plants  the  variation  in  sexual  characters  was  well  known 
to  vary,  even  with  external  conditions.  Ambrotda  artemisiafolia^ 
the  common  rag-weed,  produces  mostly  male  flowers  in  poor  soil, 
or  when  growing  thickly  together  in  wheat  fields  after  the  grain 
is  cut ;  but  when  growing  in  the  richer  soil  of  potato  or  Indian- 
corn  fields,  the  increase  of  female  flowers  is  very  marked. 
Sometimes  plants  under  these  conditions  are  found  wholly 
female.  Indian-corn  also  varies  through  some  innate  law.  Male 
flowers  are  not  uncommon  on  the  spikes  which  bear  the  grain, 
while  grain  among  the  males,  or  ^^  tassels,"  showed  the  occasional 
presence  of  female  flowers  there.  It  is  more  than  likely  that 
complete  dioBcism,  claimed  for  some  Asiatic  coniferse,  does  not 
really  exist. 

Prof.  Angelo  Heilprin  remarked  that  fruit  had  been  found  on 
this  tree  recently  in  the  Central  Park,  New  York ;  and  that  bees 
might  carry  the  pollen  long  distances,  and  fertilize  female  flowers. 
It  did  not  follow  that  the  presence  of  fruit  on  isolated  trees 
involved  monoecism. 

Mr.  Redfield  observed  that  pollen  from  the  large  male  tree, 
three-quarters  of  a  century  old,  at  the  old  Hamilton  homestead, 
now  Woodlands  Cemetery,  and  but  six  miles  away  in  a  direct  line, 
might  be  wafted  by  winds  to  Mr.  Wister's  tree  in  Germantown. 

The  President,  Dr.  Joseph  Leidy,  remarked  that  pollen  from 
coniferous  trees  was  known  to  be  carried  by  winds  to  enormous 
distances. 

Remarks  on  some  Rock  Specimens — Prof.  Leidy  remarked  in 
relation  to  the  rock  specimens  presented  by  him  this  evening, 
that  most  of  them  he  had  collected  last  summer  on  South 
Mountain,  ten  miles  from  Werners ville,  Berks  Co.,  Pa.  The 
ridge  consists  of  azoic  rocks,  mainly  compact  gneiss,  often 
obscurely  stratified  and  regular  or  not  folded  or  contorted.  With 
this  is  associated  granite  with  little  or  no  mica,  and  black  syenite 
mostly  composed  of  hornblende  with  feldspar  and  quartz  in  fine 
grains.  The  rocks  in  two  localities  of  the  vicinity  are  traversed 
by  dykes  of  basaltic  trap.  Potsdam  sandstone  flanks  the 
mountain  on  the  eastern  side,  and  this  at  the  base  is  overlaid  by 
the  lower  Silurian  limestone  of  the  Lebanon  Valley.  The 
specimens  collected  from  exposures  of  the  Potsdam  sandstone 
consist  of  quartzite,  remarkable  for  their  sharply  defined  character, 
resembling  in  a  manner  cleavage  fragments  of  orthoclase.  The 
form  is  due  to  jointing,  which  is  rhomboidal,  usually  in  two 
directions  crossing  the  planes  of  stratification,  but  also  frequently 
parallel  with  the  latter.    Occasionally  the  jointing  presents  other 
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planes;  thus  one  of  the  specimens,. the  size  of  an  ordinary  brick 
exhibits  planes  due  to  jointing  in  five  different  directions. 

Incidentally  to  the  foregoing,  Prof  Leidy  said  that  it  would  be 
an  interesting  subject  of  investigation  to  trace  the  source  of  the 
materials  of  the  gravel  on  which  our  city  is  built.  Everywhere  of 
a  red  color  due  to  the  peroxidizing  of  the  iron  of  the  rocks  from 
which  the  gravel  has  been  derived,  the  basis  of  this  latter  is 
mainly  siliceous.  Many  of  the  siliceous  pebbles,  from  a  small  size 
to  boulders  approximating  a  ton  in  weight,  appear  to  have  been 
derived  from  the  Potsdam  sandstone,  north  of  the  city.  They 
commonly  have  the  same  quartzite  constitution ;  and  in  their 
irregularly  rectangular  and  rhomboidal  form,  with  borders  and 
angles  rounded  by  attrition,  they  exhibit  the  jointed  condition  of 
the  Potsdam  rocks.  In  eariier  days  when  he  learned  that  quartz 
belonged  to  the  rhomboidal  system,  but  exhibited  no  disposition 
to  cleavage,  he  thought  that  the  rhomboidal  quartz  pebbles  of  our 
gravel  were  examples  showing  a  tendency  to  crystalline  cleavage. 
Some  of  the  quartzite  pebbles,  like  portions  of  the  Potsdam  rocks, 
are  of  so  compact  a  character,  and  banded  in  structure,  that  when 
polished  they  look  like  chalcedony,  as  exemplified  by  a  specimen 
picked  up  on  the  Delaware  shore. 

Other  pebbles  of  milky,  smoky,  and  other  quartz  appear  to  have 
been  derived  from  quartz  veins  of  our  neighooring  gneiss  rocks. 

Black  pebbles  found  in  the  gravel  used  in  the  construction  of 
the  bed  of  the  junction  railroad  just  north  of  the  city,  and 
collected  as  specimens  of  basanite  or  touchstone,  appear  to  be 
hornstone  or  chert,  like  that  in  the  lower  Silurian  limestone  at 
Easton.  Numerous  pebbles  of  the  same*  kind  are  found  on  the 
Delaware  shore  at  the  latter  place.  Limestone  itself  appears  to 
form  no  conspicuous  element  of  our  gravels.  Though  abundant 
in  the  same  sources  of  supply  of  the  common  ingredients  of  the 
gravels,  its  fragments  have  been  completely  dissolved  away. 
Occasionally  he  had  seen  in  the  interior  of  a  freshly  broken 
pebble  of  black  hotnstohe,  such  as  one  presented  this  evening, 
minute  rhombohedrons  of  calcite,  while  on  the  exterior  minute 
cavities  of  the  same  fortn  show  where  similar  crystals  have  been 
dissolved. 

Pebbles  of  red  sandstones  and  shales  are  frequent  elements  of 
our  gravel,  and  have  evidently  been  derived  from  the  triassic  rocks, 
so  abundantly  exhibited  north  of  the  city.  Pebbles  of  compact 
quartz  conglomerate  are  less  frequent,  and  ma}'  probably  have 
been  derived  from  the  satne  source,  or  perhaps  from  the  coal 
measures  farther  north. 

Irregular  pebbles  of  various  sizes,  of  a  variety  of  granite,  consist- 
ing of  quartz  with  conspicuously  large  crystals  of  muscovite  mica, 
occur  in  some  localities,  as  in  West  Philadelphia,  but  a  similar 
rock  in  place  is  unknown  to  him.  The  exposed  sides  of  the  mica 
crystals.  Worn  into  hollows  of  the  quartz,  appear  so  compact. 
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that  one  would  hardly  suspect  their  character  without  seeing  the 
cleavage  surfaces. 

Fossils  of  any  kind  are  extremely  rare  in  the  gravel  of  our 
immediate  vicinity,  and  in  the  course  of  a  lifetime  he  had  picked 
up  less  than  half  a  dozen  quartzose  pebbles  pseudomorphic  of  a 
coral  like  Favosites^ajid  with  some  obscure  braehiopod  impressions. 

In  the  locality',  from  which  the  jointed  specimens  of  quartzite 
of  the  Potsdam  sandstone  presented  this  evening  were  collected, 
he  looked  in  vain  for  Scolithus  linearis,  viewed  as  a  characteristic 
fossil  of  this  formation.  Some  miles  further  off,  near  Sheridan 
Station,  where  an  exposure  of  the  same  rock  was  less  metamor- 
phosed,  and  in  part  consisted  of  friable  sand,  he  picked  up  a 
single  specimen  which  contained  the  fossil. 


January  10, 1882, 
The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-six  persons  present. 

Three  more  Fresh-water  Sponges. — Mr.  Enw.  Potts  had  de- 
scribed in  the  Proceedings  under  date  of  July  26,  1881,  a  new 
species  of  Carterella,  C,  latitenta;  his  later  identified  findings 
during  that  year  are  here  mentioned. 

Meyenia  CBATEai forma.  This  sponge,  first  found  during  Sep- 
tember, 1881,  in  the  Brandywine,  near  Chadd's  Ford,  is  of  very 
delicate  structure.  Its' framework  of  skeleton  spicules  is  exceed- 
ingly meagre  and  slightly  bound  together,  scarcely  amounting 
to  a  system  of  meshes  and  polyhedral  interspaces  as  in  most  other 
sponges ;  and  as  a  consequence  we  find  the  numerous  small  white 
statospheres  lying  in  recesses  far  larger  than  themselves,  freely 
exposed  to  view  from  the  upper  or  outer  side  of  the  sponge.  This 
trait  is  only  seen  in  the  thinnest  of  encrusting  sponges. 

The  skeleton  spicules  may  be  described  as  acerate,  gradually 
sharp-pointed,  sparsely  and  very  minutely  microspined.  With 
these  were  mingled  smaller  and  more  slender  forms,  which  may  be 
an  earlier  stage  of  the  same,  or  perhaps  are  dermal  spicules;  but 
beside  these  may  be  seen  upon  the  undisturbed  surface  of  the 
sponge  two  other  forms — one,  cylindrical,  slender,  with  truncate 
ends — ^the  other  similar  in  all  respects  to  the  long  birotulates 
which-  surround  the  statospheres.  The  last  have  most  probably 
been  misplaced  from  their  normal  position. 

The  birotulate  spicules  surrounding  the  statospheres,  as  com- 
pared with  those  of  any  other  described  sponges,  and  with  the  diam- 
eter of  their  own  rotules,  are  relatively  very  long.  The  diameter 
of  the  completed  statosphere  is  to  that  of  the  contained  chitinous 
body,  about  as  10  to  t,  and  the  diameter  of  the  rotules,  while  pet- 
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haps  doable  that  of  the  shaft,  is  only  from  one-flfbh  to  one-seventh 
of  their  length.  A  number  of  long,  sharp  spines  occur  near  each 
extremity  of  the  Bhafl.  These  birotulates  are  disposed,  as  is  usual, 
very  regularly  and  densely  upon  the  surface  of  the  chitinousbody ; 
one  end  of  each  being  thus  supported,  the  other  forming  a  second 
or  outer  coat  or  surface.  One  peculiarity ,  however, of  their  arrange- 
ment has  suggested  the  specific  name  now  given.  In  most  other 
species  the  length  of  the  foraminal  tube  is  fixed,  or  approximately 
indicated,  by  the  thickness  of  the  spiculiferous  coat,  which  closes 
np  around  and  against  it.  In  this,  however,  on  account  of  the 
nnusual  length  of  the  spicules  and  their  necessary  radial  direction, 
a  space  is  left  about  the  foramen,  in  the  centre  of  which  the  tubule 
appears  as  an  elongated  cone ;  the  whole  having  the  appearance 
of  a  volcanic  crater.  In  mounted  specimens,  probably  as  a  result 
of  violence  in  making  sections  of  the  statoblasts,  these  spicules 
frequtrntly  deviate  from  a  direct  i*adial  position  and  cross  each 
other's  lines  in  a  curious  manner.  This  sponge  has  also  been 
found  in  the  Schuylkill  River  and  in  some  of  its  smaller  branches. 

IIeterometenia  Rtdebii.  This  beautiful  green  sponge  has,  as 
yet,  only  been  found  in  a  branch  of  Cobb's  Creek,  a  small  stream 
whose  waters  reach  the  Delaware  River  below  Philadelphia.  It 
occupied  the  upper  surface  of  large  stones  in  the  bed  of  the 
stream;  some  of  the  patches  being  four  or  five  inches  in 
diameter  and  about  one-fourth  of  an  inch  thick.  The  surface  is 
somewhat  irregular,  occasionally  rising  into  rounded  lobes.  The 
efferent  canals  are  deeply  channeled  in  the  upper  surface  of  the 
sponge  ;  five  or  six  sometimes  converging  to  a  common  orifice. 

The  skeleton  spicules  are  stout,  cylindrical,  slightly  curved, 
gradually  sharp-pointed,  conspicuously  spined,  excepting  at  the 
extremities ;  spines  conical,  sharp-pointed  ;  when  largest  often 
curving  forward  or  towards  the  adjacent  ends  of  the  spicules.  As 
is  generally  the  case  with  spined  skeletc  n  spicules,  they  are  but 
slightly  fasciculated ;  being  mostly  arranged  in  a  simple  series, 
single  spicules  meeting  or  diverging  from  other  spicules,  thus 
forming  a  delicate  network,  supporting  the  sponge  flesh.  With 
these  are  mingled  a  few,  more  slender,  smooth  spicules  which  may 
be  immature,  or  the  true  dermal  spicules  of  the  sponge. 

The  statospheres  are  numerous,  rather  small,  surrounded  first 
by  a  series  of  birotulates,  short,  stout,  the  rotulse  about  equal  in 
diameter  to  the  length  of  the  shaft.  The  shafts  are  cylindrical  or 
somewhat  wider  toward  the  rotules,  having  frequently  one  or  more 
long  spines  near  the  centre.  Margins  of  the  rotulse  marked  with 
an  infinity  of  shallow  cuts  not  amounting  to  notches. 

The  second  series  of  birotulates,  which,  more  than  in  either  of 
the  other  species  of  this  genus,  marks  this  as  a  deviation  from  the 
familiar  Meyenia  type,  are  very  diflferent  from  the  first.  They  are 
nearly  double  the  length  of  the  former,  much  fewer  in  number, 
rather  regularly  interspersed  among  them  ;  the  rotules  are  repre- 
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sented  by  six,  eight  or  more  short  recurved  hooks,  at  each  end  of 
the  shaft,  which  is  cylindrical  and  studded  with  numerous  spines, 
equal  in  length  to  the  hooked  mys  of  the  rotulaa,  and  curving  like 
them  from  the  extremities.  This  species  is  respectfully  dedicated 
by  the  discoverer  to  his  friend,  Mr.  John  A.  Ryder,  in  acknowl- 
edgment of  much  excellent  advice,  assistance  and  encouragement. 

TuBELLA  Pennsylvanica.  The  genus  Tubella^  as  established 
by  Mr.  H.  J.  Carter,  Feb.  1881,  was  represented  by  four  species, 
three  originally  described  by  Dr.  Bowerbank  (as  Spongillas),and 
one  by  Mr.  Carter — all  collected  in  the  Amazon  River,  South 
America.  It  does  not  appear  that  any  have  been  described  from 
other  localities.  It  was  therefore  with  much  pleasure  and  some 
surprise  that  while  examining  material  collected  at  Lehigh  Gap, 
Pa.,  in  November  last,  Mr.  Potts  came  upon  undoubted  specimens 
of  the  same  genus.  It  differs  from  Meyenia  in  the  fact  that  the 
rotulse  of  the  spicules  surrounding  the  statospheres  are  of  unequal 
diameters ;  the  larger  one  being  placed  next  the  chitinous  coat. 
This  species,  whose  peculiarities  do  not  tally  with  those  of  any 
of  the  four  above  mentioned,  may  be  thus  described : 

Sponge  minute,  encrusting,  thin ;  the  skeleton  spioulsB  arranged 
in  a  simple  series  of  single  non-fasciculated  spicules,  in  the  inter* 
spaces  of  which  t|ie  statospheres  are  abundant. 

Skeleton  spicules  very  variable  in  size  and  shape,  but  all 
entirely  and  coarsely  spined ;  rounded  or  abruptly  pointed  at  the 
extremities. 

Dermal  spicules  absent  or  undetermined. 

Statospheres,  numerous,  sniall ;  granular  coating  thin  but 
extending  to  or  somewhat  beyond  the  outer  ends  of  the  birotu- 
lates.  Length  of  the  inequibirotulates  about  equal  to  the  diameter 
of  the  larger  disk,  which  is  placed  against  the  chitinous  coat. 
Margin  of  larger  disk  generally  entire,  sub-circuUr ;  outer  surface 
flat,  table-like,  the  margin  sometimes  slightly  incurved.  This 
surfaceis  not  infrequently  warped  or  twisted  into  an  irregular  out- 
line. The  outer  disk,  in  the  great  majority  of  cases,  is  about  one- 
fifth  the  diameter  of  the  inner,  but  varies  from,  say,  one-sixth 
to  equality,  which  is,  however,  rarely  observed.  Its  margin  also 
appears  to  be  generally  entire,  but  it  is  undoubtedly  sometimes 
divided  into  six  or  eight  rays.  The  inner  surface  of  the  larger 
disk  is  also  occasionally  marked  with  rib-like  rays  and  still  more 
rarely  the  margin  between  the  rays  is  wanting. 

These,  as  before  stated,  are  all  the  species  whose  novelty  has 
been  definitely  determined ;  but  amongst  the  large  amount  of 
material  collected  are  doubtless  others,  belonging  to  the  genera 
Spongilla  and  Meyenia^  whose  distinguishing  peculiarities  are  less 
obvious,  and  where  close  study  will  be  needed  to  define  them. 
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January  IT,  1882. 
The  President,  Dr.  Leidt,  in  the  ohair. 
Twenty-six  persons  present. 

The  following  papers  were  presented  for  pablication  : 

"  New  Grinoids  from  the  Rooks  of  the  Chemung  Period  of  New 
York  State,"  by  Henry  S.  WUliams,  Ph.  D. 

"  The  Species  of  Odontomyia  foand  in  the  United  States,"  by 
Dr.  L.  T.  Day. 

"  A  New  Station  for  Corema  Conradii,"  by  Aubrey  H.  Smith. 


January  24, 1882. 
The  President,  Dr.  Lsidy,  in  the  chair. 
Twenty-four  persons  present. 

The  death  of  M.  Jules  Putzeys,  a  correspondent,  was  an- 
nounced. 

The  thanks  of  the  Academy  were  ordered  to  be  forwarded  to 
Mrs.  S.  J.  Haldeman  Haly,  for  the  gift  of  a  portrait  in  oil  of  the 
late  Prof.  S.  S.  Haldeman,  by  Waugh. 

Notes  on  Monazite, — Prof.  George  A.  Eoniq  announced  the 
identification  of  Monazite  from  the  mica  mine  at  Amelia  Court 
House,  Ya.  It  has  occurred  in  several  large  masses,  from  fifteen 
to  twenty  pounds  in  weight.  One  in  the  collection  of  Mr. 
C.  S.  Bement  exhibits  two  crystals,  monoclinic  combinations  of 
Poo.  00 P  .  oopQo,with  sides  over  5  inches  in  length.  Such 
gigantic  masses  of  this  rare  mineral  have  not  heretofore  been 
reported.  It  occurs  together  with  equally  huge  crystals  of 
microlite,  fine  crystals  of  columbite,  of  manganese  tantalite, 
amazonite,  albite,  apatite,  smoky  quartz,  and  beryl ;  of  the  last 
mineral  a  crystal  was  found,  25  inches  in  diameter  and  over  12 
feet  long.  This  monazite  was  supposed  to  be  microlite  or 
scheelite.  Two  varieties  have  been  identified  by  the  speaker ;  one 
possessing  an  amber  or  brown  color  (transparent  finely  blood-red), 
and  giving  a  straw-colored  powder  like  microlite.  The  other 
variety  is  gray,  with  honey-yellow  color  in  thin  splinters,  and 
vields  a  greenish  gray  powder ;  of  the  former  the  specific  gravity 
is  5.402  and  5.345  ;  of  the  latter  it  is  5.138. 

When  finely  pulverized  and  mixed  with  two  to  three  parts  of 
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conceDtrated  salphuric  acid,  the  mineral  is  decomposed  very 
quickly  as  soon  as  the  temperature  is  brought  to  the  boiling  point 
of  sulphuric  acid.  The  mass  becomes  a  dry  paste  and  dissolves 
in  water.  The  solution  is  turbid  from  a  quantity  of  basic  phos- 
phates, varying  between  two  and  eighteen  per  cent.,  according  to 
the  excess  of  acid  present. 

The  acid  solution  may  be  boiled  without  the  forming  of  a 
precipitate ;  thorium  is  therefore  not  contained  in  the  mineral. 
Two  determinations  of  the  phosphoric  acid  gave  25.82  and  26.3 
per  cent.,  one  being  by  phosphomolybdic  acid ;  the  other  in  the 
usual  manner,  after  precipitating  the  bases  first  by  oxalic  acid, 
aLd  the  filtrate  by  ammonic  hydrate.     Fluorine  is  not  present. 

The  following  is  given  as  a  preliminary  result,  pending  the 
tedious  separation  of  the  oxides : 

(Ce,  La,  Dy,  Y),  0,  =  73.82 
(Y,  Fe,  Ca),  Oj  =  1.00 
P,  Oj  -^  26.05 

Volatile  by  ignition  =   0.45 

101.82 

Supposing  the  oxides  to  be  all  cerous  oxide,  or  in  other  words 

having  the  atomic  weight  of  92,  the  highest  of  the  group,  then  the 

ratio  obtains 

P,  O5  :  8  Ce  O  =  1  :  3.75, 

which  is  not  reconcilable  with  a  normal  phosphate. 

The  speaker  suggests,  therefore,  the  possible  presence  in  the 
group  of  a  metal  with  a  much  higher  atomic  weight  than  cerium. 
He  is  engaged  at  work  with  a  large  enough  quantity  of  the  oxides 
to  decide  this  question  in  time. 


Janua&t  31. 
The  President,  Dr.  Lsidt,  in  the  chair. 

Eighteen  persons  present. 

Messrs.  Wilson  Mitchell,  Chas.  H.  Hutchinson,  Rev.  W.  G. 
Holland,  Able  F.  Price,  Alfred  G.  Harrison  and  Robt.  B.  Haines 
were  elected  members. 

Dr.  A.  Baltzer,  of  Zurich,  and  Prof.  Robt.  Gollett,  of  Christiania, 
were  elected  correspondents. 

The  following  were  ordered  to  be  published : — 
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new  omroios  fbox  the  bocks  of  the  CESMUHe  febiod  of  hew 

tOBX  STATS. 
BY  HENBT  8.  WILLIAMS,  PH.  D. 

Hitherto  the  rocks  of  the  Chemung  period  have  furnished  only 
imperfect  traces  of  crinoids.  Joints  of  the  stems  are  frequently 
met  with,  in  some  places  in  great  numbers,  but  we  find  mention 
of  only  three  crinoids  in  condition  sufficiently  perfect  for  specific 
identification. 

CycUhocrinua  ornatissimus  was  described  by  Professor  Hall 
in  1843  (Geol.  Rept.  of  4th  Dist.  N.  Y.  State,  p.  247),  from  the 
Portage  group  at  Portland,  shore  of  Lake  Erie^  N.  Y.,  but  the 
description  and  figures  leave  the  generic  and  family  relations  of 
the  species  in  doubt,  and  we  find  no  mention  of  the  name  in  the 
exhaustive  "  Revision  of  Palaeocrinoidea,"  of  Wachsmuth  and 
Springer,  1879-1881. 

Taxocrinus  (Forbesiocrinus)  communis  Hall  and  Whitfield,  is 
recognized  in  a  specimen  from  the  Chemung  group  at  Forest- 
ville,  Chautauqua  Co.,  N.  Y.  (see  Palaeontology  of  Ohio,  vol.  ii, 
p.  170).  The  original  locality  for  the  species  is  the  shales  of  the 
Waverly  sandstone  of  Richfield,  Summit  Co.,  Ohio. 

A  third  species,  Flatycrinus  Bedfordensis  Hall  and  Whitfield,  is 
described  from  the  upper  part  of  the  Erie  shales  of  Ohio,  which  are 
regarded  by  some  good  authorities  as  equivalents  of  the  Portage 
and  Chemung  rocks  of  New  York.  These  three  are  the  only 
crinoids  specifically  identified  from  rocks  of  the  Chemung  period, 
or  their  equivalents,  up  to  the  present  time. 

The  specimens  from  which  the  following  species  have  been 
determined  are  mostly  in  the  condition  of  moulds  from  which  the 
original  substance  of  the  fossil  has  been  entirely  removed,  and  in 
such  cases,  casts  of  wax  or  gutta  percba  have  been  used  in  the 
description  of  the  species. 

In  a  few  cases  the  material  is  in  such  an  imperfect  condition 
that  a  proper  specific  diagnosis  is  impossible,  and  accordingly  no 
specific  name  has  been  assigned,  although  mention  is  made  under 
the  generic  name  of  such  new  characters  as  could  be  observed. 

In  other  cases  a  large  number  of  individuals  has  been  found  in 
a  single  locality,  among  which  certain  variations  are  noted,  and 
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by  comparison  of  all  the  specimens  these  variations  are  found  to 
be  pure  variations  and  not  marks  of  distinct  species.  Crinoids 
are  generally  so  rare  in  individual  specimens  that  it  is  believed 
that  any«contribution  to  our  knowledge  of  the  direction  and  extent 
of  the  variations  among  the  individuals  of  a  common  species  is 
of  value  to  palaeontologists. 

The  author  expresses  his  thanks  to  Mr.  Charles  Wachsmuth  for 
valuable  suggestions  and  assistance  in  the  identification  of 
genera,  and  to  Profs.  John  M.  Clarke  and  S.  G.  Williams  for  the 
loan  of  specimens. 

The  types  of  the  species,  not  otherwise  designated,  are  from  the 
author^s  collection,  and  will  be  placed  on  deposit  in  the  museum 
of  Cornell  University,  Ithaca,  N.  Y. 

Potorioorinna  Co  nelUanat  n.  s.    PL  I,  figs.  1,  2  and  3. 

Calyx  cup-shaped;  arms  very  long;  stem  pentagonal  and 
expanding  at  the  top,  under  the  calyx. 

UnderbasKls  small,  difficult  to  distinguish  from  the  final 
segment  of  the  stem;  junction  between  the  several  plates 
indistinct  and  in  line  with  ridges  of  the  stem. 

Basals  large,  hexagonal,  height  and  breadth  subequal. 

Radials  large,  broad,  longitudinally  convex,  and  incurving 
toward  the  vault,  the  edges  of  two  adjacent  radials  forming  a  deep 
groove  which  terminates  upon  the  upper  part  of  the  basals.*  The 
broad  convex  ridge,  which  begins  on  the  radials,  is  continued  in  the 
brachials  and  arms  up  to  the  first  bifurcation,  and  is  in  direct  line 
with  the  five  angular  carinations  of  the  upper  part  of  the  stem. 
The  upper  margin  of  the  radial,  straight,  broader  than  the  first 
brachial. 

The  radial  is  succeeded  by  a  single  series  of  eight  (or  nine) 
plates,  of  nearly  uniform  size,  and  dorsally  with  no  lateral  expan- 
sion, strongly  convex,  the  last  plate  angular  above,  and  presenting 
two  oblique  faces  from  which  proceed  two  smaller  arms.  These 
arms  bifurcate  a  second  time  in  the  course  of  their  length.  The 
general  appearance  is  that  these  first  eight  plates  above  the  radial 
are  brachials.  But,  we  observe,  from  the  ventral  part  of  the  sides 
of  each  of  these  plates  arise  pinnules  on  alternate  sides,  beginning 
with  the  third  or  second  plate  of  the  series. 

If,  therefore,  we  regard  the  presence  of  pinnules  as  a  mark  of 
the  arm-plates,  in  distinction  from   brachials  proper,  we  have 
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here  two  or  three  brachials  followed  by  a  single  series  of  arm- 
plates,  six  or  seven  in  namber  (the  number  of  these  plates  varies 
for  the  rays  of  a  single  specimen),  with  strong  pinnules  from  each 
plate ;  from  the  last  of  this  series  branch  off  two  subequal  rays 
which  again  bifurcate. 

The  arms  above  the  bifurcation  are  long  and  thickly  beset  with 
pinnules,  one  from  each  joint ;  occasionally  a  plate  is  intercalated 
without  a  pinnule,  but  the  pinnules  retain  their  alternate  order. 

In  the  middle  and  upper  part  of  the  arm  the  joints  are  some- 
what produced  on  the  side  where  the  pinnules  arise.  Anals,  three 
within  the  calyx ;  the  lowest  touches  two  basals,  the  right  posterior 
radial  and  the  second  and  third  anals.  The  second  anal  lies  upon 
the  left  of  the  first  and  touches  the  left  posterior  radial.  The 
third  anal  is  directly  above  the  first,  and  touches  the  radial  on  the 
right,  the  second  anal  on  the  left,  and  is  succeeded  by  a  series  of 
plates  very  similar  (on  the  dorsal  view)  to  the  lower  arm-plates, 
but  with  no  pinnule  and  with  straight  articular  faces.  This  is  the 
Tentral  tube.  This  ventral  tube  is  very  long,  apparently  as  long 
as  the  arms,  but  more  even  in  size  throughout. 

In  the  typical  specimen,  what  is  preserved  of  this  tube  is  one- 
third  the  length  of  the  arms ;  laterally  it  is  beset  on  both  sides  by 
a  fHnge,  about  the  width  of  the  plates  themselves,  of  narrow 
ridges  and  furrows  perpendicular  to  the  axis  of  the  tube.  There 
are  four  to  six  of  these  furrows  in  the  length  of  each  plate,  and 
they  continue  uninterruptedly  the  whole  length  of  the  tube.  In 
another  specimen  the  tube  has  been  preserved  lying  mainly  out- 
side the  arms,  and  thirty-one  plates  can  be  distinctly  seen,  making 
a  tube  whose  length  is  six  times  the  diameter  of  the  calyx  ;  the 
final  plate  is  about  half  the  size  of  the  first  one.  A  study  of  the 
specimens  at  command — although  all  but  one  are  in  the  condition 
of  moulds  in  fine  sandstone  from  which  the  original  material  is 
entirely  removed,  has  enabled  us  to  make  out  the  general  external 
details  of  structure  of  this  '<  tube.'*     (PL  I,  fig.  3,  a,  b,  c,  d.) 

The  dorsal  aspect  is  that  of  a  cylinder,  from  a  little  below  the 
centre  of  which  extend  outward  and  downward  lamellse  which 
on  each  side  are  continuous ;  the  junction  at  each  joint  of  the 
plates  is  not  visible,  and  transversely  they  are  marked  by  narrow 
furrows.  A  section  shows  these  fringe-like  lamellae  to  be  lateral 
expansions  of  the  axial  plates,  thickened  at  the  outer  margins  and 
on  the  ventral  side  terminating  at  a  narrow,  medium,  longitudinal 
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keel,  which  appears  to  be  composed  of  two  series  of  minute  plates 
alternately  arranged.  The  transverse  striae  do  not  continue  over 
the  outer  margin  to  the  ventral  side,  but  reappear  in  the  furrow 
at  the  base  of  the  ventral  keel. 

This  is  all  that  ran  be  determined  from  the  specimens,  which 
show  only  the  outside  cast  of  the  tube.  Whether  the  transverse 
striae  are  marks  of  external  furrows,  or  of  narrow  perforations,  or 
whether  this  be  the  whole  of  the  tube,  which  was  hollow,  or  an 
axis  upon  which  softer  tissues  were  engaged, are  indeterminate 
from  these  specimens. 

Dimensions. — Stem,diam.  at  top, 3.0  mm.,  below,  2.8  mm.;  calyx, 
diam.,  7.0  mm. ;  arm  at  base,diam.,  2.0  mm. ;  primary  radial  series, 
length,  5.1  mm. ;  arms,  length,  45.0  mm. ;  arms,  first  five  joints  at 
base,  6.-6.6  mm. 

Locality. — Ithaca,  N.  Y. 

Horizon. — Chemung  group,  200  ft.  above  base. 

One  of  the  finest  specimens  of  this  species  was  collected  by  Mr. 
A.  H.  Cowles  ( C.  XJ.,  '82),  of  Cleveland,  Ohio,  and  presented  to  the 
author.     It  is  taken  as  the  type  of  the  species. 

The  species  is  not  uncommon,  in  the  condition  of  stems  and 
fragments,  in  Cornell  University  quarry,  and  in  the  same  stratum 
at  other  outcrops,  but  the  heads  or  even  arms  are  very  rare. 

*  FoterioorinoB   «/>.  primn).  * 

Two  nearl3'^  perfect  arms  were  found  by  the  author  on  a 
fragment  of  rock,  from  cliffs  of  the  upper  Portage,  which  differ 
from  any  species  known,  but  are  not  enough  for  specific  diagnosis. 
The  size  and  general  appearance  are  those  of  Foteriocrinus  Cornel- 
lianas,  but  it  differs  in  the  arrangement  of  pinnules,  which  appear 
regularly  on  each  side  from  every  fourth  joint. 

The  pinnules  are  shorter  and  more  slender  than  those  of  F, 
Cornellianus. 

Locality. — Ithaca,  N.  Y. 

Horizon. — Portage  group  (?) ;  from  slab  not  in  place  but  prob- 
ably from  this  formation,  or  just  above. 

^  To  avoid  the  necessity  of  establishing  new  speoiflc,  or  varietal  names 
upon  inadequate  evidence,  use  is  made  of  the  denominations  ipecies  prima, 
§p.  ieeujida,  etc.,  under  the  appropriate  genus«  and  varieta*  alpha,  var. 
betOj  etc.,  under  the  appropriate  species  as  a  means  of  designating  new 
facts,  whose  tazonomic  relationship  cannot  be  satiBfactorily  determined 
frcNn  the  material  at  oommand. 
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Potdriocriniu  CUrkei  n.  s.    PI.  I,  fig.  4. 

Calyx  obconical,  small,  gradually  expanding  from  the  top  of 
stem,  which  also  gradually  expands  and  the  calyx  continues 
evenly  the  rate  of  increase  in  size  begun  in  the  stem. 

The  radials  are  very  convex  in  the  centre,  making  a  conspicuous 
enlargement  at  this  point. 

Underbasals  of  medium  size,  pentagonal,  as  high  as  wide. 

Basals  large,  hexagonal,  higher  than  wide,  and  twice  the  height 
of  the  underbasals.  Radials  of  medium  size,  truncate  above, 
irregularly  pentagonal,  smaller  than  the  basals,  wider  than  high, 
externally  quite  gibbous. 

Brachials,  two  for  each  ray. 

The  first  brachial  short,  cylindrical,  with  a  straight  margin 
above  and  below,  height  and  width  equal,  much  narrower  than 
the  radial;  second  brachial  cylindrical,  and  at  the  base  the  same 
size  as  the  first  brachial,  but  near  the  top  it  suddenly  expands  to 
nearly  double  width,  angular  above,  bearing  two  arms  which  do 
not  bifurcate.  In  one  specimen  one  of  the  second  brachials  bears 
three  arms  each  of  equal  and  normal  size. 

The  joints  between  the  primary  radial  plates  gap,  as  do  also,  in 
some  specimens,  those  of  the  arm-plates. 

The  brachials  are  free,  parallel,  and  separated  by  a  space  as 
great  as  their  diameter. 

The  surface  of  the  calyx  is  marked  b3'  two  rows  of  depressions ; 
the  first  is  elongate,  longitudinally,  its  bottom  lies  along  the 
suture  between  contiguous* basils,  takes  in  the  point  of  the  under- 
basal  and  the  lower  part  of  the  radial ;  near  the  top  of  this  groove 
is  a  horizontal  ridge  not  reaching  the  general  surface,  but  uniting 
the  two  walls  of  the  groove,  and  it  is  more  prominent  in  some 
specimens  than  in  others. 

In  the  second  row,  the  depressions  are  smaller,  triangular, 
pointed  below,  ^nd  have  their  centres  over  the  angle  of  meeting 
of  the  basal  and  two  approximate  radials ;  each  cavity  extends 
upon  the  edges  of  each  of  these  three  plates. 

Stem. above  pentagonal  with  thin  disks,below  gradually  becomes 
cylindrical,  and  the  disks  elongate  till  their  length  equals  half  the 
diameter,  are  not  convex  but  form  a  smooth  cylindrical  stem ;  from 
this  part  cirri  are  frequent,  standing  at  right-angles  to  the  stem. 

Anals  not  known. 

This  species  resembles  PoL  (Scaphiocrinus)  Whitei  Hall,  '61, 
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p.  806,  but  differs  in  the  longer  body,  column  more  rapidly  expand- 
ing at  the  top,  larger  oalyz,  the  basals  being  larger  in  proportion, 
and  in  the  presence  of  two  brachials  instead  of  one ;  also,  the 
arms  do  not  branch,  so  flar  as  determined  from  the  specimens,  and 
the  plates  are  not  conspicuously  prominent  at  the  offset  of  the 
pinnules.  The  surface  markings  are  much  alike  in  the  two  species, 
but  there  are  several  other  species  similarly  marked. 

Dimemions, — Calyx,  height,  a  4.5  mm.,  6  4.4  mm. ;  width,  a 
5.1  mm.  b  5  mm. ;  stem,  diam.  at  base  of  calyx,  a  2.4  mm.,  b  2.4 
mm. ;  diam.  lower  down,  a  1.4.  mm. ;  primary  radial  series,  height, 
a  5.2  mm.,  b  4.1  mm. ;  first  brachial,  diam.  a  1.3  mm.,  b  1.2  mm. ; 
first  arm-plate,  diam.,  a  1.1  mm.,  6  0.9  mm. ;  first  five  arm- 
plates,  length,  a  7.9  mm. 

Locality. — Haskinsville,  Steuben  Co.,  N.  Y. 

Horizon, — Chemung  group. 

Collected  by,  and  named  for.  Prof.  J.  M.  Clarke,  of  Smith 
College,  Northampton,  Mass. 

PoUriooriniu  OUrkei,  var.  alpha  n.  ▼.    PI.  I,  fig.  5. 

This  variety  is  based  upon  the  impression  of  part  of  a  calyx 
found  by  the  author  at  Ithaca,  N.  Y,,  in  the  lower  part  of  the 
Chemung  group. 

It  is  about  twice  as  large  as  the  Haskinsville  specim.ens,  and 
the  pittings  of  the  surface  are  more  strongly  marked.  The  cross- 
bar in  the  upper  part  of  the  long  grooves  is  particularly  strong  in 
comparison,  but  in  shape  and  proportion  of.  plates,  the  differences 
are  so  slight  that  we  provisionally  regard  this  as  a  variety  of 
P.  Clarkei. 

Locality. — Ithaca,  N.  Y. 

Horizon, — Chemung  group,  lower  part. 

Poterioorinat  (Beeadoorinns)  gregarina  n.  b.    PI*  I,  figs.  6,  7,  8. 

Underbasals  minute* 

Basals  hexagonal,  twice  the  size  of  the  underbasals,  as  wide  as  * 
high,  the  angles  not  sharply  defined* 

Radials  about  same  height  as  basals,  but  broader  and  pen- 
tagonal, with  the  upper  margin  only  slightly  concave. 

First  brachial  four-sided,  longer  than  broad,  and  expanding 
toward  the  top,  the  upper  margin  conspicuously  concave ;  base, 
same  width  as  upper  edges  of  radial. 

Second  brachial  pentagonal,  base  convex  and  narrow,  breadth 


1882.]  NATURAL  SGIENOES  OF  PHILADELPHIA.  23 

increasing  to  the  top,  where  the  mdth  is  eqoal  to  the  total  height 
of  the  plate,  the  two  upper  edges  standing  obliquely  at  about  a 
right-angle,  and  subconcave. 

Surface  of  calyx  and  arm-plates  smooth  and  gently  convex. 

The  rapid  enlargement  of  the  consecutive  series  of  plates  up  to 
the  brachials  forms  a  low,  expanded  cup.  The  first  plates  of  the 
arm  are  a  third  smaller  than  the  terminal  part  of  the  stem  just 
under  the  calyx. 

The  arms  are  long,  ten  in  number,  and  do  not  branch ;  each  arm- 
plate  bears  a  pinnule.  Pinnules  are  arranged  alternately  on  each 
side  of  the  stem,  and  occasioually  a  plate  appears  without  pinnule, 
but  the  alternate  order  of  the  pinnules  is  not  broken.  The  first 
five  or  six  arm-plates  are  cylindrical,  about  the  length  of  the  last 
brachial,  and,  dor  sally,  show  little  extension,  either  laterally,  or 
longitudinally  at  the  point  where  the  pinnules  are  attached,  but 
after  the  fifth,  the  side  from  which  the  pinnule  starts  is  slightly 
higher  and  extends  laterally  more  than  the  other.  The  centre  of 
length  of  the  arm  of  the  fully  developed  individual  is  at  the  tenth 
or  twelfth  plate,  and  here  the  plates  are  a  third  longer  than  their 
average  diameter,  and  the  pinnules  are  strong,  gradually  tapering 
to  a  point  and  composed  of  ten  or  twelve  plates  (or  six  to  eight 
in  the  shorter  pinnules)  ;  the  first  one  is  about  half  the  size  of 
the  base  of  the  arm-plate,  from  which  it  springs. 

The  arms  are  spreading,  and  an  occasional  specimen  is  found 
spread  out  radiately  upon  the  surface  of  the  slab. 

The  anals,  and  succeeding  plates  of  the  ventral  tube,  are  not 
apparent  on  all  specimens,  but  from  examination  of  all  the 
material  at  hand,  we  conclude  that  the  arrangement  of  the  prox- 
imal plates  of  the  series  is  that  normal  to  the  genus  FoteriocrinuSj 
as  defined  by  Wachsmuth  and  Springer,  but  the  origin  is 
frequently  higher  up  in  the  calyx.  In  several  specimens  the  anals 
do  not  reach  the  basals,  but  begin  on  the  slopes  of  the  two  adjoin- 
ing radial 8,  which  meet  under  them ;  but  one  specimen,  which 
appears  very  well  preserved,  without  distortion,  has  the  normal 
arrangement  of  anals,  three  plates  being  in  contact  with  calyx 
plates ;  the  lowest  lies  a  little  to  the  right,  between  the  adjacent, 
upper,  sloping  edges  of  two  basals ;  above  these  anals  can  be 
distinctly  seen,  thfee  or  four  plates  in  each  of  the  two  series  of 
the  ventral  tube.  The  irregular  position  of  the  anals  among  the 
calyx  plates  possibly  may  be  accounted  for  by  distortion  of  the 
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specimen  by  pressure,  but  this  is  not  self-evident,  but  inferred  to 
explain  what  appears  to  be  abnormal.  Attention  is  drawn  to  the 
fact  to  show  that  species  or  genera  established  upon  single  or 
few  imperfect  specimens  are  not  always  to  be  relied  on. 

The  stem  is  composed  of  discoid  segments,  externally  convex 
and  serrate  at  their  union ;  arranged  in  two  sets,  one  thinner  than 
the  other,  in  alternate  order.  The  difference  is  greatest  near  the 
base  of  the  calyx,  where  also  the  plates  are  thinnest ;  the  thick- 
ness (or  length)  of  the  individual  joints  increases  with  distance 
from  the  calyx ;  the  size  of  the  stem  slightly  diuiinishes,  and  the 
difference  between  the  two  sets  becomes  obliterated,  until  the 
joints  reach  a  length  equal  to  their  diameter,  and  the  serrate 
union  is  inconspicuous,  the  outer  surfaces  becoming  very  convex. 
This  latter  is  the  common  character  of  the  central  part  of  the 
stems,  the  joints  being  subglobular  and  of  uniform  size.  Slender 
cirri  proceed  from  all  along  the  stem ;  they  have  been  observed 
within  an  inch  of  the  calyx,  and  are  generally  found  rather  closely 
coiled  at  their  ends. 

The  upper  part  of  the  stem  appears  slightly  pentagonal,  but 
the  angles  are  rounded  and  within  an  inch  of  the  base  of  the 
calvx  all  trace  of  them  is  lost. 

Dimensions  of  type  specimen — which  are  a  little  greater  than 
for  the  average  of  the  specimens  examined :  Stem,  diameter, 
1.3  mm. ;  calyx,  width,  2.3  mm. ;  arms  and  body  together,  total 
length,  21.6  mm. ;  primary  radial  series,  height,  3-^.3  mm.;  second 
brachial,  width,  greatest,  1.4  mm.,  average,  1.2  mm. ;  first  five  arm- 
plates,  length,  4.1  mm. ;  second  five  arm-plates,  length,  5.1  mm. 

Locality. — Ithaca,  N.  Y. 

Horizon. — Chemung  group,  130  feet  above  base. 

Three  varieties  are  noted  among  the  numerous  specimens  and 
firagments  taken  from  the  same  stratum  with  the  type  specimen. 

Yar.  alpha  is  distinguished  by  its  smaller  size,  and  the  arms 
shorter,  and  composed  of  fewer,  more  slender  plates. 

Those  characters  of  the  stem,  peculiar  to  the  terminal  portion, 
just  under  the  calyx,  are  seen  for  only  a  very  short  distance. 

The  calyx  and  its  plates  do  not  differ,  to  any  appreciable  degree, 
from  those  of  the  specific  type,  in  number,  arrangement,  relative 
size  or  shape. 

Yar.  beta.  The  calyx  is  large,  the  plates  well  developed,  the 
stem  as  large  as  in  the  typical  form,  and  up  to  the  base  of  the 
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TSDB  this  variety  appears  identical  with  the  type  of  the  species, 
bat  the  arms  are  exceedingly  short — not  more  than  six  plates 
appearing  in  the  longest  arm  preserved. 

One  of  the  arms  begins  with  two  fall-size  plates,  starting  out, 
and  in  shape,  like  the  typical  form,  but  these  plates  are  followed 
by  three  very  slender  plates,  the  base  of  the  first  not  filling 
completely  the  facet  at  the  top  of  the  preceding  one.  The  arm 
adjoining  it  has  one  normal-sized  plate,  followed  by  four  slender 
platesw  The  other  arms,  as  far  as  they  can  be  examined,  show  a 
like  arrangement,  and  the  explanation  is  unavoidable,  that  the 
original  arms  were  broken  ofl',  and  were  being  replaced  by  new 
arms  not  ftiliy  developed  when  growth  and  life  were  stopped  and 
the  hard  parts  buried,  and  thus  preserved  to  tell  the  story. 

Var.  gamma,  A  third  variety  is  worth  mentioning.  In  general 
characters  it  corresponds  with  var.  alpha^  but  difiiers  conspicu- 
ously in  the  plates  of  the  ventral  tube.  At  the  base  the  anals 
are  arranged  as  in  the  normal  specimen,  while  the  upper  part 
appears  to  have  special  development. 

There  appears  on  the  right  side  of  the  normal  series  of  anal 
plates,  beginning  about  half  way  up,  a  third  series  of  plates  about 
the  same  size  as  those  at  the  corresponding  height  in  the  other 
series.  The  series,  beginning  lowest  down,  thus  becomes  the 
central  one  at  the  top,  and  eight  plates  can  be  counted  in  it.  The 
lateral  series  have  fewer  plates,  and  the  upper  part  loses  itself  in 
minute  granulations  at  the  base  of  the  arms. 

This  species,  of  which  many  specimens  were  taken  from  a  small 
locality,  shows  considerable  variation  in  the  length  of  the  arms, 
in  the  number,  relative  size  and  shape  of  the  arm-joints,  in  the 
character  of  the  stem-joints  at  the  base  of  the  calyx  and  a  short 
distance  below  until  the  normal  characters  of  the  stem  are  reached, 
and  in  the  number  and  arrangement  of  the  more  distal  part  of 
the  plates  following  the  anals. 

In  these  several  respects  the  specimens  under  examination 
present  hardly  two  which  are  uniform,  and  single  specimens  show 
more  or  less  variation  in  the  several  rays. 

There  is  also  considerable  difference  among  tlie  specimens  in  the 
relative  shape  of  the  calyx  and  in  the  general  arrangement  of  the 
arms,  which  is  explained  mainly  by  different  degrees  of,  and 
direction  in,  compression  since  the  specimens  were  buried. 

The  difference  in  the  arms  and  arm-joints,  we  afre  led  to*  beKcve, 
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is  the  effect  of  difference  of  age  of  the  specimens.  Thus,  we 
observe,  in  this  species,  that  the  smaller  specimens  have  less 
expansion  of  the  stem  at  the  top,  the  thin  disk-like  stem-joints 
are  limited  to  a  shorter  distance  downward  from  the  calyx ;  the 
arms  are  shorter,  the  arm-plates  fewer,  and  more  slender,  and 
apparently  more  uniform  in  size  and  shape  than  in  larger  speci- 
mens. In  larger  specimens,  with  the  more  fully  developed  arms, 
we  observe  the  plates  at  the  base  are  strong,  length  about  equal  to 
width ;  in  the  middle  portion  of  the  arm,  they  are  more  slender 
and  only  slightly  diminished  in  diameter ;  in  the  upper  part,  the 
plates  are  of  a  medium  length,  but  are  strongly  developed  on  the 
side  from  which  the  pinnule  starts,  and  the  stem  becomes  more 
or  less  zigzag  in  shape ;  with  all  these  differences,  the  articular 
faces  between  the  arm-plates  show  only  very  slight  tendency  to 
become  oblique,  a  character  so  conspicuous  in  other  species  of  the 
genus. 

The  pinnules  noimally  start  from  every  joint  first  on  one  side, 
then  on  the  other,  but  frequently  variation  is  seen  in  this  respect, 
by  the  interposition  of  a  plate  without  pinnule ;  in  some  cases  this 
occurs  frequently  on  a  single  arm,  giving  the  appearance  of 
piniiiiles  ft*om  every  other  plate.  In  no  case  is  the  alternate  order 
of  the  pinnules  disturbed  by  this  variation. 

The  differences  in  the  plates  succeeding  the  anals  ap}>ear  to 
be  purely  Varietal,  and  associated  with  no  concomitant  variation 
in  oth^r  parts,  and  may  be  due,  in  a  measure,  to  differences  in 
state  of  preservation. 

The  normal  arrangement  of  anals  is  that  of  Foteriocrinus^  as 
given  by  Wachsmuth  and  Springer,"  Palceocrinoidea,"  ^79,  p.  110, 
but  if  we  regard  the  calyx  as  stopping  with  the  top  of  the  radial 
we  should  have  several  cases  where  the  anals  are  entirely  above 
the  calyx,  as  the  lowest  anal  lies  in  the  angle  formed  by  the  upper 
oblique  faces  of  two  adjacent  radials.  This  accounts  also  for  a 
narrower  calyx. 

Another  specimen  has  but  a  single  series  of  anals,  resting  upon 
the  upper,  sloping  margins  of  the  adjoining  radials,  thus  reminding 
lis  of  Heletocrinm,  Still  a  third  (see  var.  gamma)  starts  with  two 
series  of  plates  at  the  base,  which  appear  to  reach  the  basal 
series,  and  opposite  the  firsfc  brachial,  a  third  series  starts  in  on 
the  side.  Other  specimens  show  the  normal  Poteriocrinus 
arrangement  of  analS)  the  first  plate  resting  between  the  upper 
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angles  of   two  basals,   followed   by    two    plates    touching    the 
adjacent  radial,  as  explained  above. 

This  species  offers  points  of  resemblance  to  several  species  of  the 
genus,  but  it  appears  to  be  distinct,  even  allowing  the  great  variation. 
As  one  feature  after  another  is  examined  in  the  different  specimens, 
such  species  as  the  Ohio  Scaphiocrinus  aubtortuoBus  of  Hall,  the 
Burlington,  Scaphiocrinus  fiscellus^  Meek  and  Worthen,  and 
several  others  are  recalled ;  but  the  species,  taken  as  a  whole,  in 
its  general  features  as  well  as  in  the  details,  appears  most  nearly 
related  to  Folei'iocrinus  diffusus^  Hall,  '62, 121, and  Pot,  ("  Scaphto- 
crinus''^)  cegina^  H.,  '64,  57 — the  former  from  the  Hamilton  group 
of  New  York  and  the  latter  from  the  Waverly  group  of  Ohio. 

Prof.  Hall  has  noted  the  resemblance  of  the  two  to  each  other  ; 
one  point  of  difference  is  in  the  arm-plates.  In  the  Hamilton 
species  ever}'  second  or  third  plate  bears  a  pinnule,  and  "  the 
intermediate  joints  are  shorter  than  those  bearing  armlets." 

The  Waverly  species  bears  pinnules  from  each  plate. 

The  species  under  consideration  shows  considerable  variation 
in  this  respect  even  on  a  single  specimen.  The  writer  has  not 
had  access  to  the  types  of  the  two  spegies  above  referred  to,  but 
from  study  of  the  figures  and  descriptions,  together  with  the  fine 
series  of  specimens  of  P,  gregarius^  it  would  not  seem  unrea- 
sonable to  expect  that  specimens  ihay  eventually  be  found  uniting 
all  three  species  into  one. 

Poteriocrinui  (Decadoorinut)  Zethui  n  f,    PI.  I,  fig.  9. 

Body  turbinate,  with  two  long,  slender  brachials  tp  each  ray. 
These  long  brachials,  with  the  arms,  form  a  narrow  elongate  head 
with  subparallel  sides.  * 

Underbasals  minute,  height  and  width  about  equaL  Basals 
( ^'subradials "  of  Hall),  a  little  higher  than  wide,  rounded 
hexagonal.  Radials  wider  than  high,  rounded  pentagonal,  the 
upper  edge  nearly  straight,  but  falling  off  a  little  at  the  corners, 
beyond  the  base  of  the  first  brachial,  which  is  narrower  than  the 
greatest  width  of  the  radial. 

Brachials,  two  for  each  ray,  subequal  in  length,  cylindrical, 
twice  as  long  as  wide,  length  of  each  about  that  of  height  of 
calyx ;  the  second  brachial  expanded  at  the  top  with  inclined  faces 
for  attachment  of  first  arm-plates.- 

Arms  short,  slender,  the  plates  few  and  fully  twice  as  long  as 
wide* 
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The  aim  bears  a  pinnule  at  the  third  joint ;  (or  biftircates  at  this 
point,  the  specimen  is  too  imperfect  to  determine  which). 

Anals  unknown. 

Column  rounded,  relatively  strong,  not  expanding  under  the 
calyx,  composed  of  two  kinds  of  joints,  alternating  regularly, 
from  above,  first  a  thin,  then  a  subglobular  joint,  and  not  varying 
in  size  or  proportion  for  the  length  of  stem  exposed. 

Dimensuma, — Diam.  stem,  0.8  mm. ;  calyx,  width,  2.2  mm. ; 
calyx,  height,  1.5  mm.;  primary  radial  series,  length,  8.5  mm.; 
second  brachial,  mean  width,  0.7  mm.;  first  arm-plate,  length 
1.0,  width,  0.3. 

This  species  resembles  P.  NyctetLs,B.Mj  '61, 120,but  the  brachials 
and  arms  are  stronger,  and  the  brachials  longer  in  proportion  to 
the  calyx.  The  resemblance  suggests  the  name  for  the  species, 
ZethuSj  who  was  the  grandson  of  Nycteus, 

Locality. — Ithaca,  N.  Y. 

Horizon, — f  Portage  group,  from  a  loose  slab  near  the  the  top  of 
the  Portage,  and  supposed  to  have  fallen  from  the  rocks  just  above 
where  found. 

In  collection  of  Prof.  S.  G.  Williams,  Cornell  University. 

Tsxoorinvi  lUiMe&tif  n.  b.    PI.  I,  fig.  10. 

Body  expanding  moderately ;  calyx  shallow,  broad  ;  arms 
strong,  of  medium  length,  the  whole  head  rather  slender  for  the 
genus. 

Underbasals  minute  but  appearing  as  a  thin,  irregular  band 
above  the  last  stem  segment. 

Basals  small,  low,  subpentagonal. 

Plates  of  the  first  radial  series,  strong,  large,  well  developed. 

Kadials  pentagonal,  upper  edge  deeply  sulcate,  broader  than 
high ;  articulation  with  first  brachial  narrower  than  the  full  width 
of  plate ;  surface  broadly  convex. 

Brachials,  two  for  each  ray.  First  brachial  subquadrate, 
width  and  height  about  equal,  wider  at  top  than  at  bottom,  upper 
margin  broadly  sulcate. 

Second  brachial,  the  largest  plate  of  the  body,  expanding 
above,  subpentagonal,  upper  margin  angular. 

Primary  arm-plates,  four  (or  rarely  five)  strong,  about  half  the 
size  of  brachials ;  the  arms  branch  twice  (or  three  f  times) ;  each 
branch  of  four  or  five  plates. 

Arm-plates  convex,  but  not  angular,  about  as  high  as  wide ;  no 
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pinnules  seen ;  each  arm-plate  deeply  sulcate  on  its  upper  edge  for 
articulation  with  the  following  plate,  the  upper  angle  produced 
ventrally  80  as  to  appear  subauriculate  on  a  side  view. 

Stem  strong,  round;  the  Joints  under  the  calyx  thin  and 
crenulate  at  margins  ;  the  thickness  increases  gradually  for  half 
an  inch  downwards,  then  there  appear  two  sets,  one  thicks  one 
thin ;  the  thick  plates  increase  in  thickness  and  become  strongly 
convex ;  the  thin  disks  finally  appear  to  dt'op  out,  and  the  main 
part  of  tlie  stem  consists  of  long  nearly  cylindrical  Joints,  only 
slightly  convex,  and  united  by  finely  serrate  margins.  The  root 
is  a  simple,  low,  conical  expansion  of  the  end  of  the  stem,  and  is 
found  attached  to  the  shell  of  Spirifer  Imvis^  in  several  cases. 

Dimensions, — Stem  (just  below  calyx),  diam.,  2.9  mm.;  width 
of  calyx,  5.  mm.;  primary  radial  series,  height,  4.  mm.;  second 
brachial,  width,  2.8  mm.;  first  four  arm-plates,  length,  4.  mm.; 
total  length  of  body  and  arms,  20.  mm. 

Locality, — Ithaca,  N.  Y. 

Horizon. — Portage  group,  Spirifer  Imvis  beds. 

TazocriniM  Ithaotniii.  var.  alpha  n  v. 

This  variety  is  about  half  the  size  of  the  typical  form  of  the 
species  occurring  three  or  four  hundred  feet  below. 

The  arms  are  shorter,  and  attain  only  the  second  bifurcation. 

The  stem,  at  the  top,  has  but  a  few  of  the  uniformly  thin  disks, 
the  alternate  sizes  beginning  to  appear  much  nearer  the  base  of 
the  calyx  (within  a  quarter  inch)  than  in  the  typical  form.  Other- 
wise, the  calyx — the  shape  and  number  of  plates  in  the  calyx  and 
in  the  primary  radials — the  first  series  of  arm-joints,  four  (rarely 
five) — the  second  series,  four  or  five— their  convexity,  and  all 
other  characters  observed  (except  the  smaller,  and  slightly  shorter, 
stunted  form),  are  precisely  as  in  the  type  specimens  of  the 
species. 

In  some  specimens  of  this  variety,  one  of  the  arms  is  observed 
to  have  but  two  primary  radials,  the  other  rays  have  three.  This 
I  can  look  upon  only  as  a  varietal  character,  as  in  the  secondary 
series  we  generally  see  variation  in  each  specimen  from  four  to 
six  joints. 

Locality. — Jthaca,  N.  Y. 

Horizon. — Chemung  group,  about  three  hundred  feet  above  the 
Spirifer  Istvis  bedq  pf  the  Portage  group. 
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Tazoorinnf  eurtni  n.  g. 

In  general  appearance  this  species  resembles  variety  alpha  of 
T.  IthacensiSj  but  is  still  shorter,  and  the  calyx  is  very  low  and 
widely  expanded. 

The  underbasals  do  not  appear  on  the  surface. 

The  plates  of  the  primary  radial  series  are  striate,  or  subcari- 
nate  along  the  centre,  with  faint  parallel  striations  each  side,  and 
the  surface  indistinctly  granular ;  total  length  of  the  three  is  once 
and  a  quarter  the  width  of  the  second  brachial. 

Basals  relativel}'  smaller,  about  the  height  of  the  radial. 

Radial  very  short,  broad,  sublunate. 

First  brachial  subquadrate,  height  less  than  the  width,  which 
is  less  than  the  width  of  the  radial. 

The  second  brachial  is  the  largest  plate  of  the  body,  wide, 
l)entagonal,  with  two  broad,  oblique  edges  for  attachment  of  arms. 

The  arm-plates  are  less  deeply  sulcate  at  the  upper  margin  than 
in  T.  Ithacensis  or  in  the  variety  alpha. 

Primary  arm-plates,  four,  or  three,  convex,  subcarinate.  The 
central  striae,  or  carinations,  are  continuous  from  the  brachials  to 
the  end  of  the  rays,  diverging  at  each  axillary  plate.  The  stem 
is  composed  of  two  sets  of  joints,  the  one  thick,  the  other  thin, 
from  the  base  downward  and  it  does  not  expand  at  the  top  as  in 
T,  Ithacensis.  The  ver^^  thin  plates  with  crenulate  edges,  occur- 
ring under  the  calyx  in  that  species,  are  wanting,  as  are  also  the 
extra  large  joints  occasionally  appearing  along  the  upper  part  of 
the  stem. 

At  first  sight  the  types  of  this  species  appeared  like  extreme 
varieties  Qf  T.  Ithacensis,  in  the  line  of  var.  alpha^  but  upon  close 
comparison  it  is  observed  that  not  only  are  the  arms  shorter  and 
of  fewer  joints,  but  the  whole  body  is  more  stunted,  and  the 
primary  radials,  as  .a  whole,  and  the  individual  plates  composing 
them  are  proportionately  shorter  and  wi^er  than  in  that  species, 
and  the  striation  of  the  plates  is  not  observed  in  any  of  the 
specimens  referred  to  T.  Ithacensis, 

As  fossils  are  defined,  this  is  doubtless  a  distinct  species,  but 
it  would  not  be  surprising  if  a  larger  series  of  specimens  should 
reveal  the  fact  that  the  characters  upon  which  jt  is  fouf^ded  are  of 
no  more  than  varietal  value. 
Locality, — Ithaca,  N.  Y. 
Horizon, — Portage  group,  Spirifer  l»ms  beds. 
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ll«]ooriiini  CUrk«i  n  s. 

The  shape  of  the  calyx  cannot  be  determined  on  account  of  the 
crushed  condition  of  the  specimens,  but  the  shape  and  number  of 
the  plates  agree  so  well  with  those  of  M,  Bainbridgentn's,  H.  and 
W.,  that  it  is  probable  that  the  shape  was  the  same,  i.  e,.  broadly 
turbinate.  In  size,  also,  the  calyx  agrees  well  with  that  species. 
No  underbasals  appear. 
The  basals  are  low,  wide  and  pentagonal. 

The  radials  are  more  than  double  the  size  of  the  basals,  height 
and  width  equal,  or  wider  than  high.  The  variation  in  the  shape 
of  this  plate,  in  the  several  specimens  upon  the  one  slab,  covers 
the  extremes  met  with  in  tiie  two  species  M,  Bainbridgensis  and 
M.  hremradiatus. 

The  radial  is  followed  by  two  brachials  of  smaller  size,  the  first 
hexagonal,  the  second  pentagonal  and  angular  above,  and  each  is 
about  equal  in  height  and  width. 

The  second  brachial  supports  two  arm-plates  (still  within  the 
calyx),  nearl}'  as  large  as  the  brachials,  irregularly  pentagonal 
and  meeting  at  their  inner  edges. 

Of  the  secondary  radials,  three  are  within  the  calyx,  the  second 
is  about  half  as  high  as  wide,  the  third  is  very  short.  The  third 
pair  of  secondary  radials  together  bear  a  strong  arm,  gradually 
tapering  to  a  point,  about  three  times  the  length  of  the  calyx. 
It  is  broad,  flattened  on  the  back  and  longitudinally  depressed 
along  the  centre,  and  is  composed  of  a  double  series  of  very  short 
plates,  meeting  at  the  centre  and  arranged  in  opposite  (not 
alternate)  order. 

On  the  outer  and  ventral  side  the  arm  bears  long,  slender, 
cord-like  branchlets,  which  appear  to  have  0ne  thread-like  appen- 
dages along  their  sides.  In  the  central  part  of  the  arm  these 
branchlets  are  as  long  as  the  arm.  itself.  They  proceed  ftrom 
every  third  arm-plate,  instead  of  every  fourth,  as  in  M.  Bain- 
bridgenais,  and  the  plates  from  which  they  appear  are  opposite 
each  other,  and  their  outer  sides  are  lengthened  slighCly. 

The  interradials  are  apparentl}^  like  those  of  M.  Bainbridgensis, 
beginning  with  a  large  plate  between  the  upper  parts  of  two 
adjacent  radials,  followed  above  by  two  smaller  plates,  and  these 
by  more  still  smaller  plates,  the  number  or  arrangement  of  which 
is  not  uniform. 
The  calyx^plates  are  marked  by  granulations  over  the  central 
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portion,  are  rounded  at  the  margins,  which  in  some  cases  are 
elevated  slightly  above  the  central  part  of  the  plate,  causing  a 
depression,  as  in  M.  Bainbridgensis ;  other  plates  (even  on  the 
same  specimen)  are  convex,  as  in  M.  hreviradiattis.  The  rows  of 
fine  ridges,  connecting  the  calyx-plates  at  their  Juncture,  are  very 
distinct  in  some  cases,  and  do  not  appear  in  others.  The  former 
is  a  character  of  M,  breviradiatus. 

The  stems  are  composed  of  alternately  thin  and  thick  plates, 
the  relative  order,  or  proportions  of  which,  are  not  constant,  even 
var3ring  on  the  same  stem  when  preserved  for  long  distance. 

This  species  is  closely  related  to  Melocrinus  Bawbridgemf^, 
Hall  and  Whitfield,  1875,ft'om  the  Huron  shale,  Bainbridge,  Ohio, 
and  to  M,  breviradiatus^  Hall  (figured  on  a  plate  of  "  New 
Crinoidea,  PL  1,"  which  was  published,  with  explanation  of  plates, 
in  1872),  from  the  Hamilton  group. 

The  study  of  the  specimens  (all  on  a  single  slab),  from  which 
the  above  diagnosis  is  made  out,  has  revealed  the  fact  that 
apparently  all  the  characters  distinguishing  the  two  species  just 
named  are  variable  in  those  specimens.  The  arms  must  be 
excepted;  none  are  known  for  M,  breviradiatus^  and  those 
described  for  M.  Bainbridgensis  were  not  found  attached  to  any 
calyx. 

While,  therefore,  we  retain  a  distinct  specific  name  for  the 
specimens  under  consideration,  we  are  led  to  believe  that  exami- 
nation of  a  larger  series  of  specimens  may  make  it  necessary  to 
unite  these  three  species  in  one. 

Locality, — Ontario  County,  N.  Y. 

Horizon. — Genesee  slate  (?  Portage  group).' 

This  species  was  discovered  several  years  ago,  and  by  Prof.  N.  T. 
Clarke,  of  Canandaigua,  N.  T.,  was  brought  to  the  notice  of 
Prof.  James  Hall,  who  gave  it  the  name  "  Gteruocrinus  Clarkei,^^ 
in  honor  of  Prof.  Clarke.  But  as  no  description  or  figure  was 
made  of  the  species  we  publish  it  as  new  under  the  specific 
name  proposed  by  Prof.  Hall. 

Among  the  material  collected  by  Prof.  John  M.  Clarke  from 

^  [The  specimen  above  described  belongs  to  the  fauna  of  the  Hamilton 
(not  Chemung)  period. 

A  second  specimen,  which  I  have  not  seen,  pame  from  Portage  rocks; 
and  this  second  specimen,  Prof.  J.  M.  Clarke  ii^orms  me,  is  apparently 
the  same  species  bnt  has  never  been  scientifioaily  ijdentifled.]  — ^i  8.  W. 
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the  Chemung  rocks  at  HaBkinsville,  Steuben  Co.,  N.  Y.,  are  two 
species  of  Foteriocrinusj  belonging  to  the  type  of  F,  Camellianus^ 
but  evidently  distinct.  The  specimens  are  so  imperfect  that  a 
satisfactory  specific  diagnosis  cannot  be  made  out,  but  we  will 
record  the  characters  which  can  be  distinguished. 

PotariooriniM  (•/>.  nerundo). 

Stem  at  the  top  strongly  pentagonal,  carinate  and  expanding. 

Calyx  small,  rapidly  expanding.  Arms  large,  and  arm-plates 
convex. 

Underbasals  small,  low,  broad,  arched  above,  subpentagonal. 

Basals  a  little  higher  than  underbasals,  and  twice  as  wide  as 
high. 

Radial  twice  as  large  as  basal,  broad,  sublunate,  with  the  points 
turned  upwards. 

Primary  radials  very  large,  nearly  as  wide  as  the  calyx  below 
the  radials,  composed  of  short  plates  with  straight  sutures  and 
of  at  least  seven  plates ;  the  specimen  is  imperfect  Just  before  the 
bifurcation. 

There  are  small,  deep  pits  in  the  calyx  at  the  lateral  and  upper 
angles  of  the  basal-plates  as  if  their  comers  had  been  abruptly 
bent  in  toward  the  centre.  The  upper  part  of  the  stem  and  the 
numerous  primary  radials  are  features  resembling  P.  Comellianus; 
but  the  specimen  is  fully  twice  as  large ;  the  calyx  is  much 
smaller  and  expands  more  rapidly,  and  the  pittings  of  the  calyx 
are  peculiar. 

Potariooriniu  («;>.  tertin). 

Stem  roundish,  subpentagonal  near  the  top,  with  cirri  standing 
out  obliquely  and  straight  from  the  stem,  of  which  several  appear 
within  an  inch  below  the  base  of  the  calyx. 

Calyx  low,  small. 

Underbasals  cannot  be  distinguished,  but  evidently  present  and 
small. 

Basals  about  as  high  as  wide  and  nearly  as  large  as  the  radials. 

Anals  unknown. 

Radials  subpentagonal ;  the  insertion  of  the  first  brachial 
occupies  the  full  width  of  the  plate.  There  are  six  plates  in  the 
primary  radial  series  ;  pinnules  appear  from  the  plates  above  the 
third.     The  sixth  primary  radial  (the  fifth  brachial)  is  angular 
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above  and  from  it  the  ray  bifurcates.  On  each  side  pinnules  start 
from  every  alternate  plate. 

Pinnules  short. 

This  resembles  Pot.  Cornellianus,  but  it  is  considerably  larger, 
the  stem  is  less  strongly  pentagonal  at  the  top,  and  the  primary 
radials  are  six,  instead  of  eight  or  nine,  as  in  that  species. 

The  specimen  is  on  a  slab  with  Dictyophyton, 

Locality. — Haskinsville,  Steuben  Co.,  N.  Y. 

Horizon, — Chemung  group. 


EXPLANATION  OP  PLATE  I. 

PAQB. 

Figs.  1,  2  and  8.  Potsriocbinus  Cornbluanus 18 

1.  Anterior  view;  showing  oalyx  and  lower  part  of  arms. 

2.  Anal  view;  showing  anal  plates  and  ventral  tube. 

8  a.  Another  specimen;  showing  long  ventral  tube,  a  part  of  the  calyx 

and  one  of  the  arms  running  udder  the  ventral  tube. 
8  b.  Section  of  ventral  tube,  dorsal  view  enlarged. 
3  e.  View  of  transverse  section  of  the  ventral  tube. 
8d.  Ventral  view  of  same;  showing  the  short  furrows  or  lamellsB  extend- 
ing from  the  ventral  longitudinal  axis  only  part  way  towaid  the 
edge  of  the  lateral  fringe-plates. 

Fig.  4.  PoTBRiOGRiNUS  Clarkbi 21 

The  three  arms  proceeding  from  one  of  the  distal  brachial  plates  is 
exceptional;  generally  only  two  are  seen  for  each  ray. 

Fig.  5.  PoTBRiocRiNUS  Clarkbi  var.  alpha 22 

Figs.  6,  7  and  8.  Potbriocrinus  grbgarius. 22 

Fig.  9.  PoTERiocRiNus  Zbthub. 27 

Fig.  10.  Taxocrinus  Ithacbnbis 29 

a.  Head  and  upper  part  of  stem.  h.  A  few  joints  from  the  central 
portion  of  the  stem.  This  is  the  general  character  of  the  fragments 
of  stems,  c.  Base  of  the  stem,  with  the  disk  by  which  it  is  attached; 
in  this  case  to  the  surface  of  a  Spirifer  lavii. 
Figs.  1,  6,  7  and  10  are  enlarged  about  once  and  one-half,  and  figs.  8  6,  e, 
d  and  8  are  twice  natural  size. 


t 
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A  HEW  STATION  FOB  COBEXA  COHBADII,  TOBB 
BY   AUBBEY   H.   SMITH. 

This  rare  plant  was  formerly  collected  in  the  Pine  Barrens  of 
New  Jersey,  by  Torrey  and  Enieskem.  It  is  now  lost  from  the 
places  indicated  by  them,  though  diligent  search  has  been  made 
for  it  there  by  Messrs.  Redfield  and  Parker. 

It  was  at  one  time  found  on  Long  Island,  but  not  of  late  years. 
It  is  probably  extinct  both  in  New  Jersey  and  on  Long  Island. 

It  has  been  found  on  Cape  God  and  on  the  Kennebec,  New 
Bath,  Maine,  and  in  Newfoundland.  Whether  it  is  now  to  be 
found  in  these  places  or  not  I  am  not  informed. 

The  specimens  which  I  exhibit  to-night  were  collected  in  the 
Palmaghatt  Glen  or  Pass  of  the  Swawangunk  Mountains,  by  Mr. 
Edward  A.  Smiley,  at  ray  request,  in  October  of  the  present  year. 
His  father,  A.  H.  Smiley,  the  proprietor  of  the  Miunewaska 
House,  informed  me  in  the  preceding  month  of  August,  that 
there  was  a  singular  little  plant,  with  the  aspect  of  a  very  small 
cedar,  growing  on  a  ledge  of  rocks  on  the  Palmaghatt,  some  two 
and  a-half  miles  from  his  house. 

From  the  rather  inaccurate  description  of  it  given  me  by  him 
and  his  son,  whose  intelligent  curiosity  hai  also  been  directed  to 
the  plant,  I  surmised  that  it  might  be  Corema, 

I  therefore  engaged  Mr.  Smiley  at  the  first  opportunity  to  collect, 
and  send  me  by  mail,  specimens  of  it. 

It  grows,  Mr.  E.  A.  Smiley  writes  me,  on  the  edge  of  a  precipice 
of  upper  Silurian  rocks  of  Ulster  County,  in  a  very  thin  soil.  In 
May  next  I  hope  to  have  from  him  sp>ecimens  in  flower  and 
fruit. 

The  plant  appears  to  be  one  of  those  which  are  verging  to 
extinction,  the  conditions  of  its  environment  seeming  to  be 
against  its  prolonged  life. 
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PROCEEDINOS 

OV  THX 

MiNERALOGICAL  AND  GEOLOGICAL  SECTION  OF  THB  ACADEMT 

OF  Natural  Sciences  of  Philadelphia. 


1880-1881. 


January  26,  1880. 

Some  New  Pennsylvania  Mineral  Localities — Mr.  Chas.  M. 
Wheatley  reported,  through  Mr.  Lewis,  the  following  localities 
not  mentioned  in  Dr.  Qenth's  Report  on  the  Mineralogy  of  Penn- 
sylvania :  Jones  Mine,  Berks  Co.,  Pa. ;  Auriehalcite,  Melaconite, 
Byssolite.     Upper  Salford  Mine,  Montgomery  Co. ;  Azurite. 

Pseudomorphs  of  Serpentine  after  Dolomite. — Mr.  H.  Carvill 
Lewis  drew  attention  to  some  specimens  of  associated  serpentine 
and  dolomite  which  he  had  found  within  the  city  limits,  and  which 
appeared  to  be  pseudomorphs.  He  had  found  them  in  the  Twenty- 
second  Ward,  on  Paul's  Mill  Road,  near  the  Wissahickon  Creek. 
A  range  of  serpentine  and  steatite  here  crosses  the  creek,  being 
the  same  which  crosses  the  Schuylkill  at  Lafayette  and  continues 
through  Montgomery'  County  in  a  southwestwardlj*  direction. 
It  here  appears  to  conform  closely,  both  as  to  strike  and  dip,  with 
the  adjoining  gneiss,  whatever  its  origin.  All  along  its  northern 
edge  the  steatite  is  filled  with  hard  nodules  of  dark  serpentine, 
which  Mr.  T.  D.  Rand  has  shown  to  be  pseudomorphous  after 
staurolite.* 

At  the  locality  mentioned,  this  peculiar  rock  contains  veins  or 
lenticular  beds  of  massive,  cleavable  dolomite.  This  dolomite  is 
frequently  traversed  in  the  three  directions  of  its  cleavage-planes 
by  thin  seams  of  serpentine,  while  irregular  masses  of  steatite  or 
serpentine  also  run  through  it  or  protrude  into  it  from  without. 
When  the  interpenetrating  serpentine  is  in  a  thin  seam  it  may 
frequently  be  observed  to  assume  a  pseudomorphic  character.  It 
may  assume  the  shape  and  external  characters  of  dolomite,  while 
retaining  the  color  and  composition  of  serpentine.  It  then 
possesses  both  the  rhombic  cleavage-planes  and  the  Jointed 
structure  of  the  dolomite,  and  often,  also,  its  characteristic  trans- 
verse striee.  In  some  of  the  specimens  collected  the  serpentine 
presents  a  step-like  appearance,  and  when  it  coats  successivel}' 

>  Proo.  Acad.  Nat.  8cienc«B,  1871,  p.  808. 
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alternate  blocks  of  dolomite,  rising  one  above  the  other,  it  might 
be  compared  to  a  flight  of  tiny  white  marble  steps,  covered  by  a 
green  carpet. 

At  times,  whole  blocks  of  dolomite  are  replaced  by  serpentine. 
Transverse  strias  have  been  noticed  only  on  very  thin  seams,  yet 
here  they  are  quite  as  distinct  as  upon  the  adjacent  dolomite. 
Rhombic  cleavage-planes,  however,  are  very  common  throughout 
the  serpentine,  although,  unlike  the  dolomite,  these  markings  are 
generally  only  superficial.  In  very  exceptional  cases  the  eminent 
rhombohedral  cleavage  of  the  dolomite  is  retained  by  the  serpentine. 
While  the  serpentine  has  thus  acquired  the  external  form  of  dolo- 
mite, it  possesses  its  identity  as  serpentine.  When  broken  it 
shows  the  irre^lar  or  conchoidal  fracture  characteristic  of  true 
serpentine.  When  a  fragment  is  immersed  in  warm  acid,  a 
momentary  effervescence  often  takes  place,  owing  to  the  adherence 
of  thin  scales  of  dolomite,  as  proven  by  the  microscope. 

No  actunl  passage  of  dolomite  into  serpentine  has  been  observed 
on  the  specimens  collected.  The  two  minerals  are  distinct. 
The  line  of  demarkation  between  them  is  always  sharp ;  pure 
serpentine  lying  in  juxtaposition  with  pute  dolomite.  The  dolom- 
ite is  the  white,  glassy,  cleavable  variety,  containing  about  one 
and  one-half  per  cent,  of  carbonate  of  iron,  as  determined  by 
volumetric  analysis. 

From  the  description  which  Professor  Dana  has  given  of  the 
serpentine  pseudomorphs  found  at  the  Tilly-Foster  iron-mine,^  it 
appears  that  in  several  pai^ticulars  those  of  the  Wissahickon  are 
quite  similar. 

In  the  use  of  the  term  pseudomorphj  it  must  not  be  understood 
that  it  implies  an  actual  alteration.  The  specimens  here  described 
may  be  classed  as  pneudomorphs  by  substitution.  It  appears  that 
the  dolomite  has  not  been  altered  into  serpentine,  but  has  been 
replaced  by  it.  As  is  probably  the  case  with  all  pseudomorphs 
by  substitution,  the  original  material  is  more  soluble  than  that 
which  is  substituted.  Whole  rhombs  of  dolomite  appear  to  have 
been  dissolved  and  simultaneously  replaced  by  the  deposition  of 
serpentine. 

That  this  is  a  case  of  pseudomorphism  by  infiltration  and 
replacement,  is  indicated  by  the  fact  that  in  one  specimen  a 
rhomb  of  <lolomite  is  replaced  by  magnetic  chromite.  The  chro- 
mite  occupies  the  full  width  of  the  narrow  seam  of  serpentine 
for  a  short  distance,  and  was  evidently  deposited  from  the  same 
solution  which  held  the  serpentine. 

In  discussing  the  origin  of  these  and  similar  pseudomorphs,  it  is 
impoitant  to  bear  in  mind  the  fact  of  the  sharp  juxtaposition  of 
the  two  substances,  and  the  consequent  possibility  of  their  having 
been  formed  contemporaneously.  It  must  also  be  remembered 
that  the  dolomite,  which  contains  the  pseudomorphs  of  serpentine, 

'  Amer.  Jour.  Science,  vol.  viii,  1874,  p.  871. 
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lies  itself  in  a  bed  of  serpentine,  and  that  it  is  therefore  possible 
that  the  pseudomorphs  were  formed  at  the  very  time  of  the  original 
crystallization  of  the  dolomite.  If  we  grant  that  the  dolomite, 
and  the  bed  of  serpentine  which  contains  it,  were  formed  simuU 
taneously,  it  may  readily  follow  that  the  minute  pseudomorphous 
seams  of  serpentine  within  tins  dolomite  were  enclosed  during 
,  the  very  act  of  crystallization  of  the  dolomite.  With  this  view, 
we  might  regard  these  pseudomorphs  by  substitution  as  having 
been  deposited,  not  by  an  infiltrating  solution  from  without,  but 
by  a  solution  which  was  being  expelled  from  the  interior  of  the 
dolomite  by  the  cr3'stallizing  power  of  the  latter.  If  such  were 
the  case,  the  serpentine  would  readily  assume  the  habitus  of  the 
dolomite,  and  the  same  crystallizing  force  which  caused  the 
cleavage-planes  and  the  transverse  striae  upon  the  dolomite  would 
superinduce  them  upon  the  enclosed  serpentine. 

Contemporaneous  pseudomorphism  implies  a  pseudomorphism 
by  association.  True  pseudomorphism  by  substitution,  like 
epigenesis,  is  subsequent.  While  not  attempting  in  the  present 
case  to  determine  the  relative  time  and,  therefore,  the  kind  of 
pseudomorphism,  the  foregoing  remarks  are  offered  merely  as 
suggestions  in  reference  to  a  subject  already  so  fully  discussed  by 
eminent  writers. 

New  Localities/or  Barite, — Mr.  Lewis  contributed  the  following 
new  Pennsylvania  localities  for  barite  : 

1.  Bridgeport,  Bedford  Co.  It  occurs  here  in  small  tabular 
crystals  in  red  Catskill  sandstone  (No.  IX). 

2.  Broad  Top  Mountain,  Huntington  Co.  Thin  transparent 
coatings  of  barite  frequently  cover  the  fossil  ferns  and  calamites 
which  occur  in  the  carboniferous  shales  and  fire-clay  adjoining 
the  semibituminous  coal-seams  of  Broad  Top  Mountain. 

3.  Lancaster  Station,  Franklin  Co.  It  occurs  here  in  large 
white  cleavable  masses. 


February  23, 1880. 

New  Localities  for  Chahazite. — Mr.  Lewis  Palmer  announced 
two  new  localities  for  chabazite.  It  occurs  in  red  cr^'stals  in  a 
hornblendic  gneiss  at  Waterville,  near  Chester,  and  also  at 
Upland,  Delaware  Co. 

• 

On  a  New  Ore  of  Antimony. — Mr.  H.  C.  Lewis  described  an 
oxide  of  antimony  found  at  Senora,  Mexico,  which  he  had  been 
unable  to  identify  completely  with  any  known  mineral.  Under 
the  supposition  that  it  was  a  tin  ore,  it  was  sent  to  him  by  Mr. 
T.  H.  Shoemaker  for  examination^ 

The  mineral  generally  occurs  as  a  massive,  compact,  hard  sub- 
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stance,  with  an  imperfectly  conchoidal  cleavage  and  of  a  pale 
grayish  yellow  color.  It  also  occurs  as  minute  colorless  octa- 
hedral crystals  of  glassy  lustre.  The  crystals  often  occur  in 
druses  in  the  massive  mineral,  and  are  sometimes  modified.  Their 
form  can  only  be  distinguished  with  the  microscope.  Neither 
the  crystals  nor  the  massive  substance  show  any  colors  in  polar- 
ized light,  and  the  mineral  is  therefore  isometric.  Special  care 
has  been  taken  to  prove  the  identity  of  the  octahedral  crystals 
with  the  massive  mineral.  So  far  as  could  be  determined  with 
such  minute  crvstals:  their  hardness  and  their  behavior  in  the 
open  tube  were  identical  with  the  massive  mineral. 

The  mineral  here  described  has  the  following  physical  characters: 

Isometric.  Habit  octahedral.  Generally  massive.  Hardness, 
6.6-7.  Specific  gravity,  4.9.  Lustre  of  the  cr^'stals  glassy' ;  of 
the  massive  mineral  sub-resinous  or  sub-vitreous.  Color,  pale 
grayish  yellow.  Streak  uncolored.  Transparent  in  crystals, 
opaque  when  massive.     Fracture  sub-conchoidal. 

A  thin  section  of  the  purest  mineral  examined  under  the 
microscope  shows  an  entire  absence  of  any  foreign  admixture. 
The'  structure  is  banded,  the  bands  consisting  of  more  or  less 
opaque  material,  and  the  general  appearance  of  the  section  recall- 
ing a  section  of  muscular  fibre.  It  has  the  following  blowpipe 
characters : 

On  charcoal  before  the  blowpipe,  it  is  fusible  with  difiSculty  and 
decrepitates  strongly.  It  gives  a  white  coating  of  oxide  of 
antimony,  and  fuses  to  a  gray  or  bluish  gray  slag  and  is  partially 
reduced  to  metal.  With  carbonate  of  soda  on  charcoal  it  is  more 
readil}'  reduced.  In  the  borax  and  salt  of  phosphorous  bead  the 
slag  dissolves  and  gives  it  generally  a  blue  color,  due  to  a  trace 
of  cobalt.  In  the  closed  tube  it  gives  off  water,  decrepitates  wjth 
violence,  turns  deep  yellow  when  hot  and  becomes  white  when 
cold.  It  does  not  fuse  or  give  a  sublimate  in  either  open  or  closed 
tube.  When  the  slag  formed  by  fusion  on  charcoal  is  moistened 
and  placed  on  turmeric  paper,  it  forms  a  brown  stain. 

The  following  are  its  chemical  characters : 

It  is  partially  dissolved  by  digestion  in  concentrated  hydro- 
chloric acid,  and  bj-  the  addition  of  water  to  the  yellow  solution 
thus  obtained  white  oxychloride  of  antimony  is  precipitated.  It 
is  decomposed  with  great  difficulty,  even  after  fusion  with  sodic 
carbonate  and  sulphur.  On  account  of  the  difficulty  of  getting  it 
into  complete  solution,  no  quantitative  analysis  has  as  yet  been 
made.  It  has  been  found  to  consist  mainly  of  oxide  of  antimony 
and  to  contain  small  percentages  of  lime,  iron  and  water,  and 
traces  of  arsenic  cobalt,  and  lead.  It  has  3.1  per  cent,  of  water. 
Until  an  exact  analysis  is  made  it  will  not  be  possible  to  determine 
its  mineralogical  equivalent. 

Several  tests  indicate  that  the  antimony  exists  mainly  in  the 
state  of  antimonioUB  oxide.     It  differs  from  senarmontite  and 
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valentinite  in  hardness,  in  fastbility  and  in  solubility ;  from  stibio- 
onite  in  greater  hardness,  in  its  decrepitation,  and  in  its  occurring 
in  crystals ;  from  cervantite  in  its  fusibility  and  in  its  behavior 
in  the  open  tube ;  anrd  from  volgerite  in  the  amount  of  water. 

The  massive  mineral  frequently  contains  crystals  and  small 
veind  of  quartz,  and  sometimes  contains  also  small  seams  of  a  soft 
reddish  yellow  mineral  which  is  probably  stibiconite,  a  product  of 
alteration. 

Menaccanite  from  FairmourU  Park. — Mr.  John  Ford  exhibited 
a  fine  specimen  of  menaccanite  (ilmenite))  found  by  Mr.  G. 
Howard  Parker  in  mica  schist  that  had  been  quarried  from  the 
tunnel  near  Girard  Avenue  Bridge,  Fairmount  Park.  Though 
associated  with  many  others  of  like  character,  this  specimen  is 
probably  the  largest  and  most  beautiful  of  any  found  in  or  near 
the  locality  named.  It  is  quite  lustrous  in  appearance,  and 
measures  about  one-third  of  an  inch  in  thickness  by  one  inch  in 
width.  Its  general  form  is  tliat  of  an  almost  perfect  half-circle, 
the  whole  being  partly  imbedded  edgewise  in  a  matrix  of  quartz. 

It  seems  probable  that  the  circular  form  of  the  crystal  is  due  to 
its  having  been  bent  by  the  curving  of  the  bed  of  schist  in  its 
earlier  stages ;  but^  of  course,  this  can  be  little  more  than  a  sup- 
position. The  entire  length  of  the  crystal,  measured  around  the 
curve,  is  about  four  inches. 

March  22, 1880. 

On  a  Fault  in  the  Trias  near  Yardleyville,  Pa, — Mr.  H.  C. 
Lewis  remarked  that  it  was  not  often  that  a  section  of  a  well- 
defined  fault  was  exposed  for  study.  Frequently  a  fault  starts  a 
line  of  erosion  which  obliterates  all  trace  of  it,  and  the  actual 
Junction  of  the  faulted  measures  is  either  occupied  by  a  stream 
or  is  so  covered  by  talus  that  it  can  only  be  inferred  from  adjoin- 
ing outcrops.  He  therefore  thought  that  it  might  be  of  interest 
to  describe  a  finely  exposed  fault  which  he  had  recently  observed 
on  the  line  of  the  Bound  Brook  Railroad. 

Less  than  half  a  mile  west  of  ITardley  Station  on  the  Bound 
Brook  Railroad,  a  deep  cut  exposes  a  fine  section  of  lower  triassic 
shales  and  conglomerates.  The  fault  occurs  in  about  the  middle 
of  this  cut.  It  may  be  seen  on  both  sides  of  the  railroad,  but  is 
finest  on  the  north  side.  It  is  a  fault  between  the  lower  white 
conglomerate  and  the  overlying,  but  here  adjacent,  red  shale. 
The  fault  runs  north  and  south,  or  nearly  at  right-angles  to  the 
strike  of  the  strata.  The  east  end  of  the  cut  exposes  conglom- 
erate and  sandstone,  and  the  west  end  red  shale,  both  of  which 
are  more  or  less  decomposed  and  dip  gently  to  the  north.  These 
formations  are  separated  from  one  another  by  the  nearly  perpen- 
dicular walls  erf  a  trap-dyke,  which  occupies  the  line  of  fault. 
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The  trap  ta  entirely  decomposed  Into  a  soft,  olaye;  material  of  a 
black  color,  wi'h  specks  of  white,  and  is  about  5|  feet  in  width. 


]    SuifMedrift, 


The  contact  of  the  two  differently  colored  formations  with  the 
black  trap^yke  is  yery  distinct,  and  is  an  instructive  example  of 
geoIogiciU  structure. 

There  has  been  apparently  a  downthrow  of  red  shale  and  an 
upthrow  of  conglomerate,  while  an  outburst  of  eruptive  trap  has 
forced  its  way  along  the  line  of  ftacture.  It  is  of  interest  to 
observe  that  some  strata  of  shaly  yellow  sandstone,  overlying  the 
red  shale,  have  their  edges  turned  up  where  adjacent  to  the  trap, 
as  though  the  fault  had  been  caused  by  the  pressure  from  below 
of  the  molten  trap.  That  trap  frequently  exercises  great  mechani- 
cal force  in  its  effort  to  break  through  to  the  surface,  is  shown  by 
the  fact  that  at  several  localities  in  Pennsylvania,  the  triassic 
shales  in  the  neighborhood  of  a  trap-dyke  have  their  dip  altered 
or  even  completely  reversed.  Near  Taylorsvillc,  for  example,  the 
writer  has  observed  the  dip  of  the  red  shales  changed  in  the 
vicinity  of  a  trap-dyke,  from  20°  N,  10°  E.,  the  normal  dip,  to 
18"  S.  80°  W.  Near  Harleysville,  also,  a  dyke  below  the  sur&ce 
bas  metamorphosed  the  strata  into  black  srgillite  and  reversed 
the  dip  to  the  south.  It  is  probable,  therefore,  that  the  trap  has 
been  tbe  direet  cause  of  the  fault  which  encloses  it  in  the  case 
here  described. 
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May  24, 1880. 

HOTES  OV  THE  eBOLOeT  OF  SADVOB  iJTD  YIOUriTT. 

BT  THEO.  D.  BAND. 

There  has  recently  been  published  in  the  Proceedings  of  the 
American  Philosophical  Society  (January  to  March,  1880;  vol. 
zviii,  No.  105)  a  paper  read  before  the  Society,  January  2, 1880, 
by  Charles  E.  Hall,  on  the  Relations  of  the  Crystalline  Rocks  of 
Eastern  Pennsylvania,  some  of  the  conclusions  in  which  so  differ 
fh>m  my  own  observations  that  a  statement  of  the  latter  may  not 
be  without  interest,  especiall}'  as  regards  the  middle  serpentine 
belt  in  Radnor,  which  I  have  been  studying  for  some  time. 

Mr.  Hall  describes  seven  series  of  rocks  and  two  serpentine 
horizons.  Of  these  I  have  carefully  examined  but  the  second, 
fifth  and  seventh  series  and  the  serpentines.  The  second,  he 
describes  as  ''A  series  of  syenitic,  homblendic  and  quartzose 
rocks,  extending  westward  from  Chestnut  Hill,  and  covering  a 
greater  part  of  the  northern  portion  of  Delaware  County." 

These  rocks,  locally  known  in  Delaware  County  as  *'  Radnor 
Rocks,"  from  their  prevalence  in  that  township,  are  in  abundant 
outcrops  in  very  many  places,  perhaps  the  most  remarkable  of 
which  is  a  hill  in  the  form  of  a  truncated  cone,  perhaps  400  X  800 
feet  on  the  summit,  with  steep  but  not  precipitous  sides,  80  to  100 
feet  in  height,  situated  in  Chester  County  nearly  south  from 
Reeseville,  and  a  prominent  object  in  the  landscape.  North  of 
these  rocks  occur  those  called  by  Prof.  Rogers  in  the  Geology  of 
Pennsylvania,  vol.  2,  p.  72,  primal  older  slates,  and  well  described 
by  him  as  follows : 

^*-  Metamorphosed  with  characteristic  white  streaks  of  imper- 
fectly crystallized  feldspar,  and  dark  homblendic  material,  with 
roundish  specks  of  semicrystallized  feldspar." 

They  are  in  fact  gneiss,  composed  generally  of  thin  layers  of 
most  varied*  character,  feldspar  being  abundant,  mica,  hornblende 
and  quartz  varying  in  the  layers  from  almost  nothing  to  great 
abundance  of  one  or  the  other ;  and  many  of  these  layers  often 
appearing  in  an  inch,  giving  at  times  a  schistose  character  to  the 
rock,  but  the  mica  or  hornblende  never  so  abundant  that  it  can 
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properly  be  called  schist.  The  minerals  composing  this  rock 
closely  resemble  those  of  the  gneiss  on  the  south ;  so  close  is  the 
resemblance  of  certain  strata  in  the  one,  to  some  of  the  other,  the 
difference  being  chiefly  in  mode  of  aggregation,  that  it  seems  to 
me  not  improbable  that  the  northern  are  but  upper  strata  of  the 
southern  gneiss. 

The  flfth  group  of  Mr.  Hall  is  described  as  '^  Hydromica 
schists,  quartzose  schists,  chloritic  schists  and  occasional  beds  of 
quartzite  and  sandy  beds,  and  serpentines^"  of  which  he  says,  page 
436 :  "  These  are  the  Hudson  River  shales  and  flank  the  Chester 
Valley  on  the  south  *  ♦  *  the  entire  length  of  the  Valley. 
They  extend  south  to  the  syenitic  rocks  of  the  second  group." 
Mr.  Hall  does  not  mention  the  schistose  gneiss,  nor  is  it  possible 
to  include  it  under  his  description  of  either  the  second  or  flfbh 
groups  which  he  places  in  contact.  On  page  441  he  says  :  "  The 
serpfentines  of  Radnor  Township,  Delaware  County,  and  those  of 
eastern  Willistown,  east  and  west  Goshen,  are  undoubtedly  altered 
beds  of  the  South  Valle}'  Hill  slates  or  Hudson  River  slates. 
They  lie  unconformably  upon  the  syenitic  rocks  of  the  second 
group.''  There  are,  as  I  have  heretofore  shown  (Proceedings 
Acad.  Nat.  Sci.,  Philada.,  Nov.,  1878),  three  approximately 
parallel  beds  of  seri>entine  in  Radnor  Township.  Presuming,  as 
seems  from  the  connection  with  the  Chester  County  outcrops,  that 
the  middle  and  most  conspicuous  belt  is  intended,  I  caunot  agree 
with  Mr.  Hall  in  his  conclusions. 

This  middle  belt  is  the  largest  of  the  three,  and  north  of  the 
syenite  hill  appears  first  on  the  Mattson's  Ford  or  township  line 
road,  on  the  westerly  side  of  a  small  affluent  of  the  Gulf  Creek, 
one-quarter  mile  northeast  of  Radnor  Station,  with  a  strike  nearly 
E.  and  W.  The  serpentine  forms  a  large  hill,  which  begins 
abruptly  and  closely  resembles  in  lithological  character  that  of 
the  Lafayette  or  Rose's  quarry  belt.  The  next  or  second  outcrop 
is  nearly  west  of  this  and  is  inconspicuous.  The  third,  northwest 
of  Radnor  Station,  is  about  1000  feet  in  length.  Its  centre  is 
nearly  due  west  from  the  first ;  the  strike  is  not  far  from  N.  60  E. 
This  outcrop  ends  abruptly.  About  400  feet  north  is  a  small 
outcrop  appearing  as  if  the  end  of  the  ridge  had  been  removed 
400  feet  northward.  Beyond  this  I  believe  no  outcrops  have  been 
described  until  we  reach  those  near  Paoli,  but  several  exist:  the 
fifth,  nearly  S.  from  Eagle  Station,  small  and  the  strike  indistinct ; 
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the  sixth,  S.  W.  of  Eagle,  is  S.  70^  W.  fh>m  the  fifth,  with  a  strike 
8.  40°  W.,  dip  about  75°  to  80°  S.;  the  seventh  is  nearfy  due  W. 
from  the  fourth,  its  strike  N.  50°  to  60°  E.;  the  eighth  is  a  little 
S.  of  W.  of  the  seventh,  strike  and  dip  not  distinct ;  the  ninth, 
that  crossing  the  road  running  S.  £.  from  Berwyn,  and  about  a 
mile  from  that  station,  is  at  its  eastern  end  S.  10°  W.  from  the 
eighth,  its  strike  is  S.  40°  W.  The  outcrop  near  Paoli  is  nearly 
W,  from  this,  and  extends  thence  as  the  wide  and  well-known  belt 
passing  one  mile  north  of  West  Chester. 

Now,  examining  the  first  outcrop,  that  on  the  Mattson's  Ford 
road,  we  find  oh  the  S.  the  rocks  of  group  one  without  doubt,  but 
on  the  N.  we  find  almost  identical  rocks — homblendic  gneiss, 
porphyritic  gneiss  and  feldspathic  gneiss.  It  is  difficult  to  con- 
ceive that  these  are  altered  Hudson  River  shales.  Beyond  them 
are  the  primal  older  slates  of  Prof.  Rogers,  before  referred  to,  then 
the  northerly  belt  of  serpentine,  then  gneiss,  and  occasionally  (to 
the  westward  frequently)  garnetiferous  mica  schist,  then  limestone, 
then  trap,  and  then,  Mly  one-quarter  of  a  mile  from  the  serpen- 
tine, the  schistose  rocks  of  the  South  Yalley  Hill,  agreeing 
accurately  with  Mr.  Hall's  description  of  the  fifth  group.  These 
intermediate  beds  thin  out  westwaitily,  until  the  serpentine,  the 
trap  and  the  hydromica  schists  of  the  South  Yalley  Hill  appear  to 
come  in  contact. 

The  strike  of  the  trap  and  of  the  southerly  border  of  the 
schists,  with  which,  in  Radnor,  it  appears  in  contact,  separating 
them  from  the  primal  older  slates,  being  about  S.  70°  W.,  the 
serpentine  and  the  schists  are  much  closer  at  the  western  end  of 
the  Radnor  Station  outcrops,  the  intermediate  strata  thinning  out 
as  stated,  and  the  serpentine  perhaps  crossing  them  in  part ;  but 
even  here,  there  is  at  least  800  feet  of  the  schistose  gneiss  between 
them,  with  some  garnetiferous  mica  schist,  which  seems  to  con- 
tinue in  a  narrow  belt  close  to  the  trap  to  near  Paoli. 

It  will  be  noticed  on  the  map  accompanying  Prof.  Hall's  paper, 
that  this  serpentine  belt  is  made  continuous  from  near  West 
Chester  into  Delaware  County  in  a  straight  line,  except  at  the 
eastern  end,  where  a  marked  southerly  curve  occurs  near  the  line 
of  Montgomery  County,  carrying  the  serpentine  well  into  the 
rocks  of  group  one.  If  my  observations  are  correct,  this  line 
should  be  a  series  of  disjointed  lines,  the  easterly  end  of  each 
more  northerly  than  the  westerly  end  of  the  succeeding ;  but,  in 
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any  event,  if  the  map  is  correct  as  to  the  eastern  extremity,  the 
text  ia  not  so. 

Mr.  Hall's  seventh  series,  page  436,  is  ''  The  mica  schists  of 
Philadelphia  ♦  ♦  ♦  talcose  schists,  with  soapstone  and 
serpentine.  They  rest  anconformably  upon  the  first,  second, 
third  and  fourth  groups.  *  *  ♦  There  are,  besides  these 
groups,  probably  two  serpentine  horizons,  which  are  undoubtedly 
unconformable  deposits  above  the  second  group.  I  think  the 
northern  belt  of  serpentine  may  be  considered  as  altered  Hudson 
River  rock,  while  the  southern  belts  are  doubtfiil." 

Page  441-442 :  "  Dr.  T.  Sterry  Hunt  insists  that  the  serpen- 
Unes  of  the  Schuylkill  are  below  the  Philadelphia  schists.  *  *  * 
At  present  I  am  inclined  to  place  these  serpentines  above  the 
Philadelphia  rocks,  and  by  so  doing  assign  the  Philadelphia  series 
to  a  higher  group  than  the  Hudson  River.  *  *  *  To  all 
appearances  the  serpentine  belts  which  are  visible  on  the  Schuyl- 
kill River  at  Lafayette  Station,  Montgomery  County,  and  at  a 
point  Just  north  of  them,  are  above  the  mica  schists  of  Philadel- 
phia. The  southern  belt  extends  in  an  almost  unbroken  line  from 
Chestnut  Hill,  Philadelphia,  to  Bryn  Mawr,  Montgomery  County. 
A  less  prominent  belt  extends  from  the  Schuylkill  River  to  the 
neighborhood  of  Rosemont  Station,  on  the  Pennsylvania  Rail- 
road, in  a  parallel  line  to  the  first  belt." 

The  meaning  of  the  author  in  the  two  opinions  first  quoted, 
from  pages  441-442,  is  not  altogether  clear.  If  there  is  depend- 
ence to  be  placed  on  lithological  characteristics,  the  southern  or 
8oap8tone  belt  continues  ikr  to  the  southwestward ;  as  to  it,  I 
believe,  belong  the  outcrops  on  Meadow  Run,  on  both  sides  of 
Darby  Creek,  near  Moro  Phillips'  chrome-mine,  in  Radnor  Town- 
ship; thence  southwestwardly  continuously  through  Newtown  and 
Marple  Townships.  In  this  belt  there  is  one  rock  described  by 
me  many  years  ago  characteristic  of  it,  and,  so  far  as  my  knowl- 
edge extends,  confined  to  it  (except  outcrop  at  Rosemont  here- 
after referred  to)  a  steatite  filled  with  crystals  of  serpentine 
pseudomorphous  after  staurolite.  This  rock  is  very  abundant 
and  prominent  from  Chestnut  Hill  to  a  point  a  short  distance 
west  of  Mill  Creek,  and  is  found  also,  but  not  abundantly,  west  of 
Darby  Creek.  The  northeasterly  portion  of  this  belt  contains 
▼eiy  Httle  serpentine ;  steatite  and  chlorite  constitute  the  greater 
part  of  its  mass.     Its  strike  is  about  S.  52^  W.,  its  bounding 
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rock  is  the  well-known  wood-like  gametiferous  schist ;  partially 
altered  rocks  found  at  the  soapstone  quarry  on  the  Schuylkill 
seem  to  show  that  it  has  arisen  from  the  pseudomorphism  or 
metamorphism  of  interstratified  homblendic  and  micaceous 
gneiss  and  schists.  It  contains  quite  a  number  of  minerals. 
The  northerly  belt,  on  the  contrary,  is  little  else  than  a  very  dark, 
almost  black  serpentine ;  except  chrysotile  and  asbestos,  and  some 
talc  and  chlorite,  it  is  almost  destitute  of  minerals,  and  at  Rose's 
quarry  has  undoubtedly  been  formed,not  from  Hudson  River  shales, 
but  from  a  hard,  compact  enstatitic  rock  visible  there  in  place,  and 
this  rock  appears  to  be  unstratified.  It  extends  from  the  Schuylkill 
S.  59°  W.  1 J  miles  to  a  point  on  Barr's  farm,  where,  as  a  hill,  it 
suddenly  ends,  but  it  may  be  traced  by  fragments  to  an  outcrop 
in  the  Conshohocken  road,  near  the  house  of  William  Schalliol, 
and  to  the  south  of  the  former  line  of  strike.  Thence  it  crosses 
the  road  to  Bryn  Mawr  east  of  a  small  stream,  with  a  course 
about  S.  35°  to  40  W.,  and  after  crossing  seems  to  curve  even 
more  southwardly,  but  this  is  on  a  hillside  and  is  probably  due  to 
creep.  About  400  yards  beyond,  in  the  same  direction,  fragments 
are  abundant  in  a  field.  Through  this  portion  the  rock  on  the 
north  appears  to  be  a  very  thin  bedded  compact  gneiss,  with  two, 
and  ofben  three,  easy  cleavages,  together  with  a  peculiar  schistose 
feldspathic  gneiss,  in  which  the  mica  is  in  small  masses  or  isolated 
crystals,  generally  with  curved  surfaces,  remaining  brilliant  on 
exposure.  On  the  south  the  rock  is  a  schist,  micaceous  or  chlor- 
itic,  but  garnets  are  almost  and  perhaps  wholly  absent.  North  of 
this  about  250  feet,  just  at  the  crossing  of  two  roads,  is  an  out- 
crop of  serpentinous  rock,  or  a  hornblendic  rock  partially  altered 
to  serpentine,  very  different  from  that  in  the  southerly  outcrop, 
and  about  1400  feet  S.  60°  W.  a  similar  rock  appears  in  quantity 
forming  a  small  hill.  East  of  the  Gulf  road,  and  about  S.  43° 
W.  from  the  last,  fragments  are  found  in  the  soil.  West  of  the 
Gulf  road  is  a  conspicuous  bluff  of  serpentine  dipping  south- 
wardly, and  S.  45°  W.  an  outcrop  at  Rosemont  Station,  where  it 
has  been  quarried.  At  this  point  the  rock  resembles  that  of  the 
soapstone  belt,  and  is  wholly  unlike  that  of  any  other  part  of 
this,  which  elsewhere  closely  resembles  that  near  Radnor  Station. 
Mr.  Hall  makes  no  mention  of  the  Potsdam  sandstone  on  the 
south  side  of  the  Chester  Valley,  further  than  in  his  fifth  group 
mentioning  sandy  beds. 
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Finding,  as  we  do,  as  has  been  described  by  Mr.  H.  C  Lewis 
und  myself,  extensive  deposits  along  the  base  of  the  South  Valley 
Hill,  not  only  of  a  remarkably  white  sand,  but  of  large  masses  of 
compact  sandstone,  very  closely  resembling  that  of  the  North 
Valley  Hill,  and  the  same  rock,  much  decomposed,  being  found 
in  the  valley  south  of  the  South  Valley  Hill,  accompanied  by  iron 
ore  as  at  other  places,  and  finding  it  nowhere  else  in  the  very 
great  exposure  of  the  hydromica  schist  rock  of  the  South  Valley 
Hill,  it  would  seem  more  likely  to  be  the  Potsdam  found  in  the 
same  position  east  of  the  Schuylkill  than  mere  accidental  beds  of 
sandstone,  intercalated  in  the  schists  just  at  those  points. 

A  trap-dyke  has  *been  referred  to  as  lying  between  the  hydro- 
mica  schists  of  the  South  Valley  Hill  and  the  rocks  on  the  south 
of  it  This  is  prominent  from  the  Schuylkill  for  about  three  and 
one-half  miles  to  the  farm  of  Mr.  Frank  Fennimore,  near  Wayne 
Station.  Here  it  appears  to  widen  out,  and  perhaps  to  divide 
into  two  branches,  one  crossing  the  railroad  and  turnpike  between 
Wayne  and  Eagle,  and  being  very  prominent  south  and  southwest 
of  Eagle  store,  with  a  strike  approximating  S.  60^  W.  and  com- 
pletely within  the  gneiss ;  the  other  branch,  or  a  distinct  dyke, 
accompanying  the  serpentine  in  a  more  nearly  due  west  direction. 
A  mile  southeast  of  Berwyn,  the  latter  can  be  seen  almost  if  not 
quite  in  contact  with  the  serpentine,  the  trap,  however,  being  on 
the  south  of  the  serpentine.  The  same  is  true  south  of  Paoli, 
except  that  the  trap  appears  to  be  on  the  north  side.  Prof. 
Rogers,  page  168,  speaks  of  this  trap  as  *^  occurring  along  and 
outside  the  northern  edge  of  the  serpentine,  in  a  succession  of 
narrow  elongated  dykes,  ranging  more  N.  E.  and  S.  W.  than  the 
serpentine."  These  I  have  not  examined,  but  such  structure 
4igrees  precisely  with  what  I  have  observed  of  the  serpentine 
Hirther  east. 

South  of  the  serpentine,  perhaps  from  a  bed  in  the  Radnor 
gneiss,  occur  in  the  fields,  often  abundantly,  a  white  quarts, 
weathering  yellow  on  the  surface,  except  certain  portions  which 
remain  white.  The  form  of  many  of  these  seems  to  forbid  the 
idea  of  mere  accident,  and  to  suggest  that  they  may  be  due  to  the 
remains  of  organic  material  which  have  deoxidized  the  contained 
iron,  and  thus  facilitated  its  removal. 

Note  on  Damourite  from  Berks  Co.,  Penna, — Mr.  F.  A.  Gknth, 
Jr.,  remarked  that  a  short  time  ago  Mr.  H.  W.  Hollenbush,  of 
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Reading,  Pa.,  gave  him  a  specimen  of  a  shaly  mineral  having  a 
talcoee  to  serpentine-like  appearance,  but  which,  when  examined 
chemically,  proved  to  have  the  composition  of  a  damourite  or  mica. 

It  is  found  at  Rockland  Forges,  Rockland  Township,  Berks 
Co.,  about  three  miles  northeast  from  Friedensburg,and  occurs  as 
a  massive  pale  grayish-green  to  light  brown  mineral  with  a  more 
or  less  pearly  lustre.  Prof.  Prime  has  also  sent  it  from  a  locality 
about  two  and  one-hall*  miles  south  of  Blandon ;  this  specimen  is 
of  a  pale  green  color  with  a  somewhat  silky  lustre,  H  =  2  —  2.5. 
G  =  2.85,  streak  white ;  feel  smooth,  sometimes  slightly  greasy ; 
odor  argillaceous ;  massive,lamellar ;  translucent  in  thin  fragments. 

An  analysis  of  the  Blandon  specimen  by  Dr.  Oenth  gave  him : 

Ignition, 4.86 

K,0, 9.63 

Na,0, 0.86 

Fe,0„ 2.94 

A1,0„ 32.11 

MgO, tr. 

99.40 

An  alkali  determination  of  the  specimen  from  Rockland  Forges^ 
gave  H,0  =  5.60,  K,0  =  10.32,  Na,0  —  0.36,  which  proves  the 
mineral  to  be  a  variety  of  mica  or  muscovite. 

Associated  with  it  is  found  a  gra3rish  to  reddish  white  opaque 
mass  of  quartz,  in  the  Rockland,  and  rounded  grains  of  quartz  in 
the  Blandon  specimen,  the  latter  having  a  somewhat  conglomerate- 
like appearance. 

June  28, 1880. 

On  the  Stalactites  of  Luray  Cave. — Dr.  A.  E.  Foots  gave  a 
description  in  detail  of  a  cavern  near  Luray,  Va.  He  gave. a 
sketch  of  the  geology  of  that  region  and  described  his  visit  to 
the  cavern.  A  number  of  remarkably  S3'inmetrical  white  and 
translucent  stalactites  were  exhibited.  The  rapid  growth  of  the 
stalactites  and  stalagmites,  and  their  enormous  size,  were  men- 
tioned. Curled  and  twisted  stalactites  slightly  resembling  Flos- 
ferri  were  exhibited.  It  was  shown  that  the  curling  and  twisting 
was  due  to  the  flingi  which,  in  the  remarkably  damp  atmosphere 
of  this  cave,  grew  upon  the  surface  of  the  stalactites  and  caused 
the  water  to  deviate  from  its  natural  course.  Over  the  surface  of 
the  fungus  knob-like  excrescences  and  even  long  lateral  branches 
of  carbonate  of  lime  were  formed. 

New  LocalUi^a  for  Oypsum. — Mr.  Lewis  reported  two  new 
localities  for  gypsum  :  Smith's  quarry,  Easton,  where  it  occurs 
in  tabular  crystals ;  and  Richmond  coal-field,  Chesterfield  Co.^ 
Ya.,  where  it  occurs  in  crystals  and  in  snow-white  masses  in  triassic 
strata. 
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Seftkmbeb  27, 1880. 

A  New  Locality  for  Sphene. — Dr.  A.  B.  Pootb  described  the 
new  locality  for  sphene  and  associated  minerals  at  Eganville, 
Renfrew  Co.,  Canada.  The  sphene  occurs  in  immense  crystals, 
weighing  from  20  to  80  lbs.,  in  a  vein  of  apatite  20  feet  wide. 
Many  other  veins  of  smaller  size  occur  in  the  same  county. 

The  rock  is  principally  Laurentian  gneiss  and  granite.  A  solid 
mass  of  sphene,  very  highly  cleavable  (6X2X2  feet),  was 
observed  in  the  side  of  the  vein.  It  yielded  several  hundred 
pounds  of  sphene.  Close  by  it  doubly-terminated  crystals  of 
scapolite,  weighing  over  50  lbs.,  and  crystals  of  pyroxene,  weigh- 
ing from  12  to  30  lbs.,  were  found.  Phlogopite  and  zircons,  some 
of  them  twinned,  occur  at  the  same  locality.  From  the  enormous 
size  of  all  the  crystals  found  in  this  county,  it  must  rank  as  one 
of  the  most  remarkable  mineral  localities  known.  When  the  vein, 
20  feet  wide,  spoken  of  above,  was  discovered,  a  doubly-termina- 
ted crystal  of  apatite,  weighing  500  lbs.,  and  bright  upon  the 
surface  and  ends,  was  said  to  have  been  found. 

October  25, 1880. 

A  New  Locality  for  Hyalite. — Mr.  H.  C.  Lewis  reported  that 
he  had  found  hyalite  forming  green,  glassy  coatings  on  hom- 
blendic  gneiss  at  a  quarry  on  Mill  Street,  Germantown.  The 
mineral  has  the  usual  mammillary  or  botryoidal  surface,iB  pei*fectly 
transparent,  and  has  a  beautifld  light  green  color.  The  color  is 
due  to  the  presence  of  copper,  as  shown  by  blowpipe  tests. 

Note  on  Autunite. — Mr.  H.  C.  Lewis  remarked  that  he  had 
recently  investigated  the  optical  character  of  the  Fairmount 
autunite.  His  examination  confirmed  the  orthorhombic  character 
of  autunite.  The  bissectrix  is  noimal  to  the  main  cleavage- 
plane,  and  parallel  to  the  secondary  diagonal  planes.  The  optic 
axial  divergence  is  24^.  The  autunite  from  Limoges,  France, 
has  an  optic  axial  divergence  of  about  38^. 

December  27, 1880. 

Crystalline  Cavities  in  Agate. — Mr.  Theo.  D.  Rand  exhibited 
three  specimens  of  agate,  locality  unknown,  in  the  centre  of  each 
of  which  was  a  cavity  with  plane  sides,  and  casts  of  these  cavities 
showing  them  to  have  been  calcite  crystals.  The  meUiod  of 
taking  these  casts,  the  sides  of  the  cavities  being  rough  with 
re-entering  angles,  was  explained.  A  solution  of  glue,  with  about 
one-fifth  of  glycerine,  of  such  consistence  as  to  form  a  thick,  firm 
jelly  when  cold,  but  to  be  perfectly  fluid  when  hot,  was  prepared 
and  heated.  The  specimen  was  then  cooled  to  about  32^;  a  rough 
Splinter  of  wood  was  inserted  in  the  cavity  which  was  previously 
moistened  with  cold  water.     A  drop  or  two  of  the  glue  solution 
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— hot — was  poured  in  and  allowed  to  become  firm.  The  wood 
was  then  carefully  moved  until  the  glue  was  detached  from  the 
stone,  but  not  removed,  or  if  removed  the  splinter  marked  so  as 
to  be  returned  to  the  same  position.  More  glue  was  then  poured 
in  and  the  operation  repeated.  A  mould  was  then  made  of  the 
glue  in  plaster,  and  from  this  type-metal  casts  obtained. 

January  24,  1881. 

Note  on  Halotrichite. — Mr.  Lewis  described  two  localities  of 
halotrichite  in  the  neighborhood  of  Philadelphia,  and  exhibited 
specimens.  It  occurs  in  fine  incrustations  on  hornblendic  gneiss 
on  the  river  drive  below  Strawberry  Mansion,  Fairmonnt  Park, 
and  it  occurs  as  an  impure  efflorescence  at  the  West  Jersey  marl- 
pits,  where  it  is  mixed  with  sulphatite  and  melanterite. 

On  Twin  Crystals  of  Zircon, — Dr.  A.  E.  Foots  recorded  the 
discovery  of  perfect  twin  crystals  of  zircon ,  near  Egan ville,  Renfrew 
Co.,  Canada.  He  had  obtained  small  but  imperfect  twin  crystals 
over  four  months  before,  but  sufficiently  distinct  to  establish  the 
character  of  the  twinning  at  that  time.  As  in  cassiterite  and 
rutile,  the  twinning  plane  is  1  —  i.  It  is  doubtful  if  twins  of 
zircon  have  ever  been  seen  before. 

April  25,  1881. 

Note  on  the  Drift  of  Lycoming  Comity,  Pa, — Mr.  Abraham 
Meyer  contributed  some  observations  on  the  rocks  and  drift  of 
Lycoming  County,  and  especially  of  that  portion  in  the  vicinity 
of  Lycoming  Creek.  He  described  the  exposures  on  Lycoming 
Creek  and  commented  on  the  various  theories  proposed  to  explain 
the  geology  of  the  county.  He  drew  attention  to  the  ridges  of 
drift  (*'  stony  batter")  on  Lycoming  Creek  and  on  Hogelan's  Run, 
which  he  supposed  were  formed  by  glacial  action.  He  had  found 
pebbles  of  granite  and  of  hornblendic  gneiss  with  magnetite  in 
several  places  in  Lycoming  and  Tioga  Counties,  and  hoped  that 
a  careful  study  would  be  made  of  that  region. 

Discs  of  Quartz  between  Laminse  of  Mica, — Mr.  Thso.  D.  Rand 
exhibited  a  curious  form  of  quartz  occurring  between  the  laminse 
of  muscovite,  from  Amelia  Co.,  Ya.  Part  of  it  was  ciystallized 
in  the  common  form,  but  part  was  in  discs,  one-tenth  of  an  inch 
in  diameter  and  less,  which,  with  polarized  light  under  the 
microscope,  showed  a  black  cross  which  rotated  as  the  analyzer 
was  rotated.  He  stated  that  these  disks  were  much  like  those 
from  Swaim's  quarry,  Chester  Co.,  Pa.,  hitherto  undetermined, 
but  much  larger  than  the  latter,  and  that  it  was  probable  those 
from  Swaim's  were  also  quartz. 
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On  Two  New  Localities  of  Columbite, — Prof.  H.  Cabvill 
Lewis  announced  two  new  localities  for  the  rare  mineral,  Columbite. 
Only  a  single  specimen  of  this  mineral  has  been  described  from 
Pennsylvania.  An  imperfect  crystal  was  found  in  Nivin's  quarry, 
Chester  Count}^  by  Mr.  Tyson,  and  noticed  by  Dr.  Oenth  in  his 
Mineralogy  of  Penn83'lvania  (p.  137). 

Attention  is  now  drawn  to  a  beautiful  doubly-terminated 
crystal  which  was  found  at  Mineral  Hill,  Delaware  County,  and 
which  is  now  in  the  cabinet  of  W.  S.  Vaux,  Esq.  The  crystal  is 
black,  with  a  slightly  iridescent  surface,  and  is  of  about  seven- 
eighths  of  an  inch  in  length  and  half  an  inch  in  width.  The  fol- 
lowing planes  are  present  and  have  been  determined  by  a  hand 
goniometer,  viz.:  the  macropinakoids  i  t,  the  brachypinakoids  1 1, 
the  prisms  /,  the  brachydiagonal  prisms  i  s,  the  basal  pinakoids 
0,  the  brachydomes,  2  iy  and  the  brachydiagonal  pyramids  1  %. 

The  second  locality  is  the  well-known  Dixon's  quarry,  Dela- 
ware. There  is  a  large  fragment  of  a  crystal  in  the  collection  of 
the  Academy  marked  on  the  authorit}'  of  T.  Fisher  as  from 
this  locality.  The  specimen  weighs  over  half  a  pound.  Its 
nature  was  determined  by  its  physical  and  blowpipe  characters. 

The  occurrence  of  columbite  at  these  localities  is  of  some 
geological  interest  in  connection  with  the  determination  of  the 
age  of  the  formation  containing  it,  since  the  associated  minerals 
are  similar  to  those  at  the  columbite  localities  of  Massachusetts 
and  Connecticut. 

On  the  Occurrence  of  Fahlunite  near  Philadelphia. — Prof. 
Lewis  stated  that  he  had  found  Fahlunite  at  two  localities  in  the 
belt  of  homblendic  gneiss  which  crosses  the  northern  part  of  the 
city.  This  belt  of  homblendic  gneiss,  especially  at  its  exposures 
at  Frankford  and  near  German  town,  has  already  yielded  many 
minerals  of  interest,  but  fahlunite  has  not  hitherto  been  noticed 
in  Pennsylvania. 

Fahlunite  occurs  disseminated  in  irregular  masses  in  orthoclase 
at  McKinney's  quarry,  Rittenhouse  Street,  and  at  Nester  &  Shel- 
mire's  quarry,  on  Wayne  Street,  Germantown.  Only  one  specimen 
was  found  at  the  latter  place.  At  McKinney's  quarry  it  occurs 
in  small,  pale  green  masses,  somewhat  after  the  manner  of  the 
apatite  of  that  locality.  It  has  a  scaly  structure  and  a  felspathic 
cleavage.  It  has  a  hardness  of  about  2.5.  Its  color  is  pale 
apple-green,  and  when  heated  it  turns  dark  gra}'.  It  fuses  at  4.5 
to  a  dark  grayish  green  opaque  glass.  It  is  nearly  insoluble  in 
acids.  A  rough  analysis,  made  by  fusing  the  mineral  with  sodfc 
carbonate,  showed  that  it  consisted  principally  of  silica  and  alumina, 
while  containing  small  quantities  of  iron  and  magnesia  and 
traces  of  lime  and  soda.  It  contains  2.8  per  cent,  of  water. 
Although   less   hydrous,  it   resembles   the   variety   of  fahlunite 
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known  as  chlorophyllite,  and  is  perhaps  intermediate  in  character 
between  pinite  and  fkhlunite. 

All  the  specimens  as  yet  collected  have  the  aspect  of  pseudo- 
morphs  by  alteration.  Frequently  there  is  no  distinct  line  of 
demarkation  between  the  fahlunite  and  the  surrounding  ortho- 
clase,  as  though  one  passed  into  the  other.  At  the  line  of  junction 
the  orthoclase  sometimes  becomes  dull,  while  the  fahlunite,  which 
has  its  normal  character  in  more  central  portions  of  the  mass, 
becomes  hard  and  resembles  a  greenish  orthoclase.  These  features 
may  be  seen  in  the  specimen  presented  to  the  Academy. 

May  23,  1881. 

On  the  Fossil  Ores  of  Lycoming  County^ — Mr.  Abraham  Metkb 
described  some  outcrops  of  fossil  iron  ore  in  Lycoming  County. 
He  stated  that  the  ore  of  Larry  Creek  formed  veins  having  an 
average  J  width  of  2  feet,  but  occasionally  bein^  4  feet  thick. 
Those  veins  which  are  inclined  at  a  high  angle  (70°-80°)  show 
slickensides  on  their  surfaces,  while  the  more  horizontal  veins 
have  an  oolitic  structure.  They  yield  40  per  cent,  of  metallic 
iron,  although  stated  by  the  Geological  Survey  (Report  F,  p.  235) 
to  contain  only  16  per  cent.  Nodules  of  ore  from  Beatty's  Run 
frequently  contain  a  nucleus  of  carbonate  of  iron. 

September  26,.  1881. 

On  a  Mineral  resembling  Dopplerite  from  a  Peat-bed  at  Scran- 
ton^  Pa, — Prof.  H.  Carvill  Lewis  called  attention  to  a  very 
interesting  substance  recently  found  in  a  peat-bog  at  Scranton. 
In  an  excavation  for  the  new  court-house  at  that  place,  below  a 
deposit  of  peat,  ^^  swamp-muck,"  and  fallen  trees,  at  a  depth  of 
some  25  feet  from  the  surface,  there  occur  veins  of  a  black  elastic 
substance  which,  when  first  excavated,  was  a  stiff  black  jelly,  but 
which  after  drying  becomes  brittle  and  nearly  as  hard  as  coal. 
The  dried  mineral  resembles  jet,  having  a  brilliant  lustre  and  a 
conchoidal  cleavage.  The  peat-bog  in  which  this  substance  was 
found  is  said  to  have  been  formerly  a  swamp  or  lake,  which  has 
been  filled  up  in  the  extension  of  the  town.  The  deposit  of  peat, 
which  is  covered  by  about  10  feet  of  rubbish,  is  over  15  feet  in 
thickness  and  is  said  to  bum  well.  Near  the  bottom  of  the  peat, 
in  a  carbonaceous  clay  or  "  muck,''  the  black  jelly-like  substance 
is  found.  It  occurs  in  irregular  veins,  sometimes  nearly  perpen- 
dicular, throughout  the  lower  portion  of  the  peat,  and  these  veins 
vary  in  thickness  from  a  mere  stain  to  2^  inches.  Immediately 
below  this  deposit,  and  underl3dng  the  whole  peat-bog,  is  a  deposit 
of  glacial  till  or  ^^  hardpan."  This  peat-bog,  therefore,  like  the 
others  so  numerous  throughout  the  glaciated  region,  is  of  post- 
glacial age. 

When  the  substance  here  described  was  first  received,  last  July, 
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it  was  soft,  black  and  elastic,  having  a  hardness  of  less  than  one, 
and  being  almost  jelly-like  in  consistency.  After  partial  drying 
it  was  nearly  as  elastic  as  india-rnbber.  When  a  very  thin  slice 
was  cut  by  a  knife  and  examined  under  the  microscope,  it 
appeared  brownish  red  by  transmitted  light,  and  was  nearly 
homogeneous  in  character.  It  was  imbedd^  in  and  surrounded 
by  peaty  matter,  the  latter  being  filled  with  plant  remains.  Occa- 
sional oval  seeds  are  imbedded  l^th  in  the  peat  and  in  the  jelly-like 
substance.  After  drying  for  three  months  in  the  air  the  mineral 
was  found  to  have  a  hardness  of  2.5,  and  to  have  become  brittle. 
The  dried  substance  has  a  brilliant  resinous  lustre  and  a  con- 
choidal  fracture.  It  has  a  specific  gravity  of  about  1.036.  It  is 
jet-black  in  the  mass,  but  its  powder  has  a  dark  brown  color.  In 
the  closed  tube  it  yields  water  and  abundance  of  brown  oil  and 
empyreumatic  vapors.  The  air-dried  substance  bums  with  a 
yellow  fiame  while  held  in  the  fiame  of  a  Bunsen  burner.  In  its 
natural  elastic  state  it  bums  slowly  without  giving  a  yellow  flame. 
It  does  not  dissolve  in  ether  or  alcohol,  but  is  entirely  dissolved 
by  caustic  potash ;  and  from  the  dark  brown  solution  thus  formed 
may  be  precipitated  in  reddish  brown  fiocculent  masses  by  the 
addition  of  acid.  The  filtrate  from  this  precipitate  has  a  pale 
yellow  color.  These  are  the  properties  of  humic  acid,  and  it  is 
probable  that  this  substance  is  an  acid  hydrocarbon  closely  related 
to  that  acid. 

It  is  evident  that  this  substance  is  the  direct  result  of  the 
decomposition  of  the  surrounding  peat.  It  may  be  of  quite  recent 
formation.  It  is  of  special  interest  in  that  it  appears  to  be  an 
intermediate  product  between  peat  and  true  coal,  and  it  illustrates 
one  method  of  change  from  the  former  into  the  latter. 

In  many  of  its  characters  this  substance  closely  resembles 
dopplerite.  Dopplerite  is  a  black  jelly-like  substance,  occurring 
in  the  peat-beds  of  Austria  and  Switzerland.  In  its  method  of 
occurrence  it  is  precisely  similar  to  the  Scranton  mineral.  On 
exposure  it  hardens  to  a  hard  jet-like  substance,  which,  however, 
unlike  the  Scranton  mineral,  does  not  burn  with  a  fiame.  Dop- 
plerite has  been  regarded  as  a  truly  homogeneous  peat,  and  has 
been  shown  to  have  the  same  composition  as  that  substiEince.  It 
has  never  been  identified  In  America.  Whether  the  mineral  from 
Scranton  is  to  be  regarded  as  dopplerite  can  only  be  determined 
after  analysis.    It  is  worthy  of  careflil  examination. 
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TITAirifEBOUS  GABVXT. 
BY  H.  A.  KELLER. 

At  Darby,  in  an  almost  horizontal  rook-stratum,  I  found  the 
following  very  interesting  occurrence  of  what  seemed  at  first  sight 
black  garnets.  The  stratum  itself  is  a  very  much  weathered  mica 
schist,  6  to  7  inches  in  thickness,  which  contains  this  often  very 
much  decomposed  mineral  as  harder  aggregations.  The  stratum 
is  enclosed  by  two  layers  of  milky  quartz,  each  about  2  inches  in 
thickness,  to  which  harder  less  decomposed  crystals  of  a  rhombic 
dodecahedral  shape  firmly  adhere.  These  very  hard  crystals  are 
usually  of  a  jet-black  color,with  vitreous,  sometimes  metaUic  lustre, 
passing  however  often  into  the  very  characteristic  reddish-brown 
garnet  substance. 

The  specimens  I  found  are  therefore  of  two  kinds:  1.  The 
very  much  decomposed  aggregations  found  in  the  midst  of  the  mica 
schist.  These  consist  of  loose  granules  of  still  unaltered  garnet 
mixed  with  the  separated  SiO,.  They  are  only  imperfectly  held 
together  by  cohesion.  2.  The  hard,  jet-black,  sometimes  partly 
brown  crystals  (oo  0)  firmly  attached  to  the  quartz  lying  above 
and  below  the  hydromuscovite.  Their  hardness  is  7,  sp.  gr.  4.25, 
the}'  have  no  streak  and  are  not  magnetic,  but  possess  a  most 
remarkable  cleavage  parallel  to  the  dodecahedral  faces.  Their 
composition, 


SiO, 
TiO, 
FeO 

FeA 

Al,Os 

MnO 

CaO 

MgO 


36.92 
1.14 

27.36 
8.74 

26.54 

.33 

2.76 

1.66 

100.45 


together  with  their  appearance  under  the  microscope,  shows  that 
there  is  a  very  intimate  dissemination  of  a  Ti  Fe  mineral  in  the 
garnet  substance.  Many  of  these  crystals  have  from  within 
become  partially  altered,  so  much  so  as  to  have  often  formed 
inside  of  even  the  hardest  ones  small  but  well-crystallized  sphenes, 
others  have  changed  into  asbestos,  mica,  quartz,  and  even  pyrite. 
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Their  outer  shape  has  generally  by  transformation  become  par- 
tially lost  in  the  surrounding  hydromuscovite.  The  Ti  has 
probably  been  furnished  by  the  two  quartz  strata,  as  I  have 
observed,  only  a  few  feet  distant,  many  other  pieces  of  quartz 
impregnated  with  the  same  black  mineral,  while  the  enveloping 
strata  were  perfectly  free  from  it,  or  had  it  only  partly  remaining 
as  the  more  insoluble  FeSj. 

October  24,  1881. 

Pyrophyllite  and  Alunogen  in  Coal-mines. — Mr.  Eli  S.  Rein- 
hold  inade  the  following  communication : 

About  two  years  ago  the  writer  discovered  in  the  coal  slates  of 
the  North  Mahanoy  colliery,  near  Mahanoy  City,  Schuylkill 
County,  an  interesting  minei*al  which,  in  its  determination,  defied 
the  ordinary  tests  based  on  physical  characters.  A  chemical 
analysis  by  Dr.  P.  A.  Qenth  proved  it  to  be  an  interesting  variety  of 
pyrophyllite.  His  report  to  the  American  Philosophical  Society 
gives  the  results  of  the  analysis,  together  with  information  as  to 
occurrence,  etc. 

Attention  is  here  called  to  that  report  for  two  reasons :  First, 
for  the  purpose  of  making  a  correction ;  and,  second,  for  a  possi- 
ble connection  between  pyrophyllite  and  the  recently  discovered 
alunogen. 

When  the  writer  famished  Dr.  Genth  with  information  regard- 
ing the  pyrophyllite,  he  stated  that  it  was  found  in  but  one  vetVi,  of 
only  one  mine.  He  has  since  found  it  at  four  different  collieries^ 
and  coming  from,  at  least,  three  different  coal-veins. 

Alunogen. — In  a  valley  extending  northeast  from  Mahanoy  City, 
a  distance  of  about  a  mile,  are  a  number  of  collieries.  A  stream 
of  water  flows  through  it,  receiving  the  mine-water  from  several 
of  these  collieries.  During  heavy  rains  the  stream  overflows  its 
banks  and  covers  a  large  area  with  the  sulphur-water.  The  writer 
noticed,  last  spring,  after  the  water  had  subsided,  a  white  mineral 
coating  the  surface  recently  inundated.  This  mineral  proves  to 
be  alunogen.  In  this  efflorescent  form  it  has  been  more  abundant 
this  summer  than  before. 

As  foreign  mineralogists  have  noted  the  occurrence  of  this  min- 
eral in  the  coal-slates  of  Bohemia,  Bavaria  and  England,  and  as 
the  same  mineral  is  common  in  our  own  State,  as  an  efldorescence 
where  iron-sulphide  comes  in  contact  with  clay,  its  discovery  here 
in  the  anthracite  coal  region  may  be  regarded  quite  natural 
rather  than  surprising.  However,  there  is  a  hint  at  a  different 
origin  of  the  alunogen  found  here  from  that  ordinarily  given. 
Instead  of  it  being  the  result  of  the  sulphur  contained  in  the 
mine-water  uniting  with  the  alumina  of  the  slate,  the  writer  is 
inclined  to  think  that  the  latter  constituent  is  fUmished  by  the 
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rapidly  deoomposing  pyrophyllite,  which  contains  fiilly  2t  per 
cent,  of  alumina.   tThis  opinion  is  based  on  two  facts : 

1.  Only  since  pyrophyllite  has  become  abundant  has  this  efflor- 
escence been  noticed. 

2.  Only  at  collieries  where  pyrophyllite  is  found,  can  traces  be 
found  of  the  alum  deposit. 

I  propose  to  make  some  experiments  that  may  throw  ftirther 
light  on  the  subject ;  but  facts,  as  far  as  observed,  point  to  this 
origin  of  a  mineral  not  heretofore  credited  to  this  locality.  It 
adds  one  more  to  the  extremely  limited  list  of  minerals  found  in 
the  anthracite  coal-field. 

New  Locality  for  Mountain  Cork. — Theo.  D.  Rand  announced 
a  new  locality  for  mountain  cork,  about  one-third  of  a  mile  north- 
west of  Radnor  Station,  P.  R.  R.,  Delaware  Co.,  Pa.,  where  it 
was  found  by  him  in  the  soil  overlying  the  serpentine  belt. 

A  New  Locality  for  Aquacreptite. — Mr.  G.  Howard  Parksr 
announced  a  new  locality  for  aquacreptite.  He  had  found  it  as  a 
seam  or  vein  in  partially  decomposed  micaceous  gneiss  on  Lans- 
downe  Avenue,  1^  miles  west  of  Hestonville,  PhiUidelphia. 

Note  on  Aquacreptite. — Prof.  Lewis  remarked  that  as  bearing 
upon  the  genesis  of  aquacreptite,  it  was  of  interest  to  observe  that 
at  each  of  the  three-  localities  where  that  mineral  had  been  dis- 
covered the  rock  enclosing  it  was  different  from  that  at  either  of 
the  other  localities.  Aquacreptite  was  first  found  at  Strode's 
Mill,  Chester  County,  by  Mr,  Jefferis,  as  long  ago  as  1832.  It 
was  known  by  local  mineralogists  under  various  names  until 
described  by  Prof.  Shepard,  in  1868,  as  a  new  mineral.  At  this, 
the  original  locality,  it  occurred  in  serpentine.  The  second 
locality,  near  Marble  Hall,  Montgomery  County,  was  discovered 
by  the  speaker  in  1872,  and  is  mentioned  in  Dr.  Genth's  Report 
on  the  Mineralogy  of  Pennsylvania.  It  here  occurs  in  a  pocket 
in  limestone.  At  the  third  locality.  West  Philadelphia,  now 
reported  by  Mr.  Parker,  it  occurs  in  gneiss. 

From  the  existence  of  aquacreptite  in  these  diverse  rocks,  it 
seems  probable  that  its  origin  cannot  be  ascribed  to  any  direct 
alteration,  but  that,  as  in  clays,  it  is  in  part  mechanic^. 

Aquacreptite  is  a  variety  of  bole,  differing  from  other  varieties 
in  the  greater  degree  of  decrepitation  which  it  undergoes  when 
placed  in  water.  Some  time  ago  the  speaker  had  made  some 
experiments  to  determine  the  cause  of  this  remarkable  decrepita- 
tion. He  had  found  that  it  was  a  purely  mechanical  action  due 
to  capillary  attraction.  When  the  porous  mineral  is  suddenly 
immersed  in  water  or  any  other  liquid,  the  liquid  enters  its  pores 
so  rapidly  as  to  split  it  open.  If,  however,  it  is  gradually 
moistened  and  the  enclosed  air  is  replaced  slowly  by  liquid,  no 
decrepitation  takes  place  upon  subsequent  immersion.    That  no 
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chemical  action  takes  place  is  shown  by  the  fact  that  if,  after  the 
decrepitation  of  the  mineral,  the  fragments  are  dried,  these  frag- 
ments will  again  decrepitate  when  immersed  in  liquid,  and  this 
operation  can  be  repeated  as  long  as  any  fragments  of  sufficient 
size  remain.  Decrepitation  takes  place,  whatever  liquid  is  used, 
varying  in  degree  with  the  mobility  of  the  liquid  emplo3'ed. 
While  very  energetic  in  boiling  water,  it  takes  place  with  great 
slowness  in  sweet  oil.  The  decrepitation  of  the  aquacreptite  of 
the  three  different  localities  varies  also  with  the  density  of  the 
specimens.  The  West  Philadelphia  mineral  decrepitates  and 
gives  out  bubbles  the  most  rapidly,  and  the  Chester  County 
mineral  the  most  slowly  of  the  three.  In  some  of  the  Chester 
County  specimens  decrepitation  takes  place  very  slowly  in  cold 
water,  being  most  slow  in  the  most  compact  specimens.  The 
aquacreptite  from  Marble  Hall  falls  to  the  smallest  fragments. 
The  hardness  varies  in  different  specimens  from  the  same  locality, 
the  most  variable,  being  however,  at  the  Chester  County  locality. 
In  general,  the  aquacreptite  of  the  three  localities  has  the  follow- 
ing hardness,  viz. :  Chester- County,  >  2  ;  Marble  Hall,  =  2  ;  W. 
Phila.,  <  2. 

The  emission  of  air-bubbles,  and  the  phenomenon  of  decrepita- 
tion mXien  immersed,  may  be  observed  in  a  less  degree  in  several 
of  the  varieties  of  bole ;  and  it  is  questionable  whether  a  greater 
amount  of  a  purely  mechanical  action  entitles  a  substance  of 
probably  mechanical  origin  to  a  special  mineralogical  name. 

Quartz  Cryatah  from  Newark,  Del — Mr.  W.  W.  Jefferis 
stated  that  he  had  found  a  number  of  doubly-terminated  quartz 
crj'^rttals  lying  loose  in  the  soil  at  a  new  locality,  near  Newark, 
Delaware. 

November  27,  1881. 

Some  Ochreous  Deposits  of  Kentucky  and  Indiana. — Prof.  R.  B. 
Warder  made  the  following  communication  : 

At  the  village  of  Franeisville,  Boone  Co.,  Ky.,  a  ferruginous 
mass  crops  out  in  the  road  ;  and  a  specimen  of  it  is  herewith 
exhibited.  It  consists  chiefly  of  sand,  clay  and  ferric  hydrate, 
with  smaller  quantities  of  manganese  and  lime.  A  few  rods  north 
of  this  outcrop  are  many  drift  pebbles  and  some  boulders ;  but  the 
largest  grain  of  sand  observed  in  the  ochreous  mass  was  less  than 
four  millimetres  in  diameter.  The  whole  bed  seems  to  consist  of 
rather  finely  pulverized  siliceous  drift  materials,  cemented  with  a 
considerable  amount  of  iron ;  it  resembles  bog  iron  ore  in  appear- 
ance, but  it  probably  contains  too  small  a  percentage  of  iron  to 
rank  as  an  ore,  and  the  bed  is  of  very  limited  extent. 

In  the  neighboring  parts  of  Indiana,  very  similar  deposits  occur 
at  several  points  in  Dearborn,  Ohio  and   Switzerland  Counties, 
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which  I  described  in  1872.*  These  outcrops  resemble  that  at 
Francisville,  not  only  in  the  character  of  the  materials,  but  also  in 
their  topographical  situation  and  in  the  character  of  the  neigh- 
boring soils,  being  found  in  most  cases  in  the  portions  designate 
as  "  broken  upland,*'*  about  300  to  400  feet  above  the  level  of  the 
Ohio  River. 

The  question  naturally  arises  whether  these  various  beds  are  of 
separate  origin,  or  whether  they  are  detached  remnants  of  exten- 
sive bog  deposits,  stretching  across  the  area  now  occupied  by  the 
river  and  its  bottom. 

The  beds  just  described  may  be  compared  with  certain  masses 
of  sand  and  pebbles,  firmly  cemented  with  ferric  oxide,  which 
occur  in  the  neighborhood  of  Philadelphia,  and  are  known  as 
"  Bryn  Mawr  gravel."  These  beds  (as  I  was  told  by  Prof.  H.  C. 
Lewis)  occur  on  both  sides  of  the  Delaware,  at  an  elevation  of  at 
least  400  feet  above  that  river.  The  Bryn  Mawr  gravel,  then, 
resembles  the  ochreous  deposits  described  in  this  paper  in  the 
general  character  of  the  materials,  the  topographical  situation, 
and  the  mode  of  occurrence ;  but  differs  in  containing  much 
coarser  drift,  more  firmly  cemented,  and  probably  contains  a  less 
percentage  of  iron. 

Some  Philadelphia  geologists  regard  these  scattered  deposits  of 
cemented  gravel  as  fragments  of  one  extensive  bed.  Further 
study  of  the  ochreous  deposits  described  above,  may  yield  an 
interesting  chapter  of  recent  geological  history, 

A  Netn  Mineral  from  Canada, — Dr.  A.  E.  Foote  called  atten- 
tion to  some  very  peculiar  olive-green  crystals  which  he  had  noticed 
associated  with  the  remarkable  white  garnet  found  by  him  in  Hull, 
Province  of  Quebec,  Canada.  From  the  few  tests  he  had  applied 
he  thought  it  might  be  new,  and  had  sent  the  material  to  Mr.  E. 
S.  Dana  for  examination. 

A  Peculiar  Txoinned  Garnet, — Mr.  W.  W.  Jeffekis  exhibited 
a  curious  twinned  garnet,  in  which  the  smaller  crystal  fitted 
loosely  into  a  cavity  in  the  larger.  The  smaller  crystal  was  of 
lenticular  shape,  and  could  be  detached  from  the  larger  one,  whose 
dodecahedral  outline  it  seemed  to  complete.  He  had  found  it  at 
Avondale,  Chester  County,  a  locality  which  has  furnished  several 
hundred  good  crystals  of  garnet,  from  one  to  three  inches  in 
diameter. 

»  Geol.  Survey  of  Ind.,  1872,  pp.  419,  420. 
*  Geol.  Survey  of  Ind.,  1872,  pp.  88ft  and  428. 
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Deoember  23,  1881. 

ON  DIOBITE. 
BT   ELI    8.   REINHOLD. 

Several  years  ago  I  rieceived  a  box  of  minerals  from  Placer 
County,  California,  which  contained  a  specimen  marked  **  Horn- 
blende/' so  peculiar  in  appearance,  that  I  laid  it  aside  for  special 
examination. 

I  herewith  send  the  specimen,  which  proved  to  be  diorite,  a 
rock  of  volcanic  origin.  The  arrangement  of  the  hornblende 
and  feldspar  is  different  from  that  of  any  trap-rocks  of  same  com- 
position in  the  Eastern  States,  with  which  I  am  familiar.  The 
centre  of  each  nodule  is  composed  of  crystalline  granules  of  the 
two  minerals,  hornblende  and  feldspar ;  this  is  enveloped  by  a 
zone  of  clear  white  feldspar,  followed  by  another  of  both  minerals 
in  which  the  crystals  are  radiately  arranged,  at  least  suffieientl}' 
so  to  make  it  apparent  to  the  unassisted  e3'e.  Another  band  of 
feldspar,  less  pure,  however,  than  the  first,  is  followed  by  a  zone 
of  hornblende  which  shades  off  into  .the  coarse,  cr^'stalline,  granu- 
lar matrix  of  hornblende  and  feldspar  of  no  defined  arrangement. 

Not  having  access  to  any  lithological  collection,  nor  even  to  the 
books  descriptive  of  all  the  varieties  of  greenstone,  I  may  over- 
estimate the  interest  of  this  Califoniia  rock. 

A  description  before  me  of  a  diorite  found  in  the  Island  of 
Corsica,  known  as  Napoleonite,  answers  to  many  points  in  this 
specimen.  The  nodular  masses  of  the  Corsican  greenstone  are 
described  as  globular,  while  in  the  California  rock  they  are  oblate- 
spheroidal.  It  would  be  a  matter  of  interest  to  ascertain  what 
member  of  the  feldspar  group  is  represented  in  this  rock.  All 
my  books  agree  in  assigning  the  mineral  in  diorite  (generally)  to 
the  trirlhiir  feldspars ;  but  some  give  labradorite,  others  oligo- 
clase  and  albite  ;  while  another  author  calls  it  a  mixture  of 
anorthite  and  albite.  Either  the  feldspar  in  diorite  from  different 
localities  varies,  or  else  opinions  in  reference  to  it  are  very 
diverse. 

Locality  is  marked  on  specimen  label. 
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A  New  Locality  for  Allanite. — Dr.  Ibaao  Lea  presented  a 
specimen  of  allanite  and  zircon,  in  quartz  rock,  which  he  had 
found  at  Yellow  Springs,  Chester  County;  this  being  a  new 
locality  for  allanite. 

A  New  Locality  for  Copiapite. — Mr.  E.  S.  Reinhold  presented 
a  specimen  of  copiapite  which  he  had  found  at  Mahanoy  City. 
It  had  been  identified  by  Prof.  Lewis,  and  is  now  announced  as 
from  a  new  locality. 
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NOTES  OK  THE  OEOLOOT  OF  LOWER  MEBIOK  AVD  VICIKITT. 

BY  THEO.  D.  RAND. 

Of  much  interest  to  those  interested  in  mineralogy  and  geology 
in  Philadelphia  is  the  last  volume,  C^,  published  by  the  Geological 
Survey,  covering  the  geology  of  Philadelphia  County,  and  of  the 
southern  parts  of  Montgomery  and  Bucks,  by  Clias.  E.  Hall,  with 
a  letter  of  transmittal  by  Prof.  J.  P.  Lesley,  but  I  think  those 
acquainted  with  this  region  must  regret  that  the  publication  was 
not  delayed  until  the  adjacent  parts  of  Delaware  Count}'  were 
examined,  and  until  more  time  could  be  given  to  the  work  reported 
on,  that  it  might  be  as  near  perfection  as  possible^ 

Mr.  Hall's  conclusions  are  at  variance  with  all  our  preconceived 
opinions ;  but  that  is  no  reason  for  their  rejection.  If  his  data 
are  correct,  his  conclusions  seem  almost  necessarily  to  follow ; 
but  it  is  impossible  for  any  one  familiar  with  the  district  to 
examine  the  map  and  text  without  a  feeling  that  longer  study 
might  have  modified  the  author's  views.  All  will  agree  with  him 
as  to  the  difficulties  to  be  encountered ;  but  this  should  have 
induced  the  greater  care.  In  Mr.  Hall's  letter  he  states  (p.  xvii), 
"  It  has  been  my  object  to  locate  accurately  the  areas  of  the  differ- 
ent belts  of  the  metamorphosed  rocks."  And  in  Prof.  Lesley's 
letter  of  transmittal  (q.  v),  "  Mr.  Hall  has  not  only  studied  every 
individual  exposure  at  least  once,  and  the  more  important  ones 
repeatedly,  but  has  obtained  from  them  several  thousand  hand 
8|>ecimens." 

If,  as  a  test,  we  examine  upon  the  map  the  serpentine  outcrops, 
which  are  generally  so  easy  of  identification,  we  shall  be  disap- 
pointed. For  instance,  tracing  the  steatite  belt  westward  from 
the  soapstone  quarries  on  the  Schuylkill,  the  very  distinct  out- 
crop at  the  corner  on  Hagy's  Ford  road,  at  the  road  crossing,  one 
mile  from  the  Schuylkill,  is  wholly  omitted.  The  outcrop  on  the 
Black  Rock  road  is  represented  as  extending  of  a  width  of  about 
200  feet  for  about  900  feet  eastward  of  the  old  Gulf  road,  IJ  miles 
from  the  Schuylkill,  while  it  is,  at  that  point,  over  1000  feet  in 
breadth,  and  extends,  though  probably  narrowing  rapidly,  fully 
2000  feet  eastwardl}'.  West  of  this  road,  its  location  on  the  map 
is  southward  of  its  true  position.  This  portion  of  the  belt  is 
made  to  end  a  short  distance  east  of  the  Roberts  road ;  whereas, 
on  that  road,  it  appears  in   place,  with  the  garnetiferous  schists 
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bounding  it  on  the  north,  a  most  distinct  outcrop  of  over  a 
hundred  feet  in  width.  Beyond  this  it  is  not  shown  until  the 
Pennsylvania  Railroad,  at  Bryn  Mawr,  is  reached,  where  a  very 
distinct  outcrop  400  feet  wide  and  1500  feet  long  is  delineated, 
just  below  the  bridge  at  Penn  Avenue. 

The  outcrop  on  the  Roberts  road  can  be  followed  by  abundant 
fragments  in  the  soil  to  a  point  where  the  southward  course  of  the 
Black  Rock  road  changes  to  W.  S.  W.,  just  north  of  which  a  very 
distinct  outcrop  is  visible  in  the  side  of  the  road. 

I  am  quite  familiar  with  the  railroad  cut  at  Bryn  Mawr,  which 
is  through  decomposed  mica  schists.  I  have  searched  in  vain  for 
the  slightest  evidence  of  steatitic  or  serpentine  rocks  in  it. 
Recently  the  cut  was  widened.  Taking  advantage  of  the  fresh 
exposure,  I  obtained  specimens  below  Penn  Avenue  about 
every  ten  feet  from  150  feet  to  400  feet,  including  a  light-colored 
stratum  differing  from  the  bright-colored  decomposing  schists 
elsewhere.  All,  without  exception,  were  unmistakabl.y  decomposed 
mica  schist  with  quartz.  I  believe,  therefore,  that  serpentine  and 
steatite  do  not  there  exist  at  or  near  the  surface. 

Examining  the  more  northerly  belt,  that  north  of  Lafayette 
Station,  we  find  it  represented  as  ending  about  2000  feet  west  of 
the  Schuylkill.  There  is,  it  is  true,  an  apparent  break  in  the  belt 
at  this  point,  and,  as  it  were,  a  fault,  throwing  the  westerly  con- 
tinuation southward ;  but  the  break  is  small,  and  the  belt  can  be 
traced  by  abundant  surface  fragments  to  a  point  between  3000 
and  4000  feet  from  the  river,  where  another  fault  occurs  (or  a 
change  of  direction  more  northwestward)  and  an  outcrop  in  place 
appears  east  of  a  road  about  a  mile  from  the  Schuylkill.  Thence, 
on  the  map,  the  outcrop  appears  continuous ;  whereas,  at  the 
next  road,  where  there  is  a  gap  through  which  a  stream  passes, 
there  appears  to  be  a  fault,  the  westerly  continuation  of  the  belt 
being,  as  it  were,  shifted  northwardly  more  than  its  width,  show- 
ing on  a  small,  but  very  distinct  scale,  the  echelon  structure  so 
marked  in  the  belt  north  of  the  syenite.  The  outcrop  is  repre- 
sented as  ending  east  of  the  old  Gulf  or  Conshohocken  road  ; 
whereas  it  can  be  traced  by  fragments,  and  one  outcrop  in  place, 
to  the  new  road  to  Br^-n  Mawr  at  the  crossing  of  a  branch  of  Mill^ 
Creek,  on  the  lands  of  Yocura  and  Slialliol,  where  a  large  distinct 
outcrop  in  place  occurs,  whence  it  can  be  followed  by  surface 
fragments  in  a  more  southwesterly  direction  (S.35°  W.),than  the 
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easterly  part  of  the  belt,  (S.  40^  to  50^  W.),  probably  1000  feet. 
About  250  feet  northward  from  this,  and  eastward  of  its  ending, 
is  another  outcrop  of  serpentinous  rock  (another  instance  of 
echelon  structure  ?).  About  1400  feet  S.  60°  W.  is  another  out- 
crop, forming  a  distinct  small  hill  not  upon  tiie  map,  and  other 
minor  outcrops  further  westward.  The  character  of  rock  in  the 
outcrops  adjacent,  north  and  south,  above  meutioued,  is  different 
in  each.  The  southerly  is  talcose  and  chloritic,  the  northerly  a 
hornblende-like  rock  altered  into  serpentine  or  some  allied  mineral. 

The  outcrop  at  Rosemont,  Pennsylvania  Railroad,  from  which 
much  stone  has  been  quarried,  is  not  upon  the  map. 

An  outcrop  of  serpentine  is  delineated  northeast  of  the  cross- 
ing of  the  Gulf  road  and  the  Mattson's  Ford  road,  or  Township 
Line  road,  and  (p.  3)  located  northwest  of  Mechanics ville.^ 

The  rock  at  the  point  indicated  on  the  map,  which  is  within  one- 
eighth  of  a  mile  southeast  of  Gulf  Mills,  and  over  one-half  mile 
southwest  of  Mechanicsville,  is  altered  hydromica  schist.  It 
bears  a  remarkable  resemblance  to  the  decomposed  schists  in  the 
cut  of  the  Pennsylvania  Railroad  at  Bryn  Mawr.  There  are  out- 
crops of  serpentine,  one  in  place  on  the  Gulf  road,  about  500  feet 
S.  8.  E.  of  the  cross-roads ;  the  other,  fragments  in  the  soil,  about 
700  feet  southeast.  There  is  also  an  outcrop  of  similar  serpentine, 
with  steatite,  on  the  Mattson's  Ford  road,  just  east  of  the  Dela- 
ware County  line.  This  is  not  upon  the  map.  These  outcrops, 
and  another  westward,  were  described  in  the  Proceedings  Acad. 
Nat.  Sci.,  1878,  page  402,  as  belonging  to  a  then  undescribed 
northerly  belt. 

Mr.  Hall  (page  89 )  connects  that  on  the  Gulf  road  with  the  great 
belt  passing  through  Radnor  and  through  Chester  County.  He 
evidently  has  not  examined  the  westerly  outcrops. 

The  limestone  in  Upper  Merion,  just  north  of  Gulf  Mills  (the 
south  end  of  the  Gulf),  interesting  in  connection  with  that  a  mile 
farther  up  the  Valle}-,  is  not  upon  the  map,  nor  the  eurite  and  the 
garnetiferous  schists  southeast. 

Turning  to  the  text,  we  find  it  stated  (page  ix)  that  "  The  ser- 

^  On  the  map  the  name  Mechanicsville  appeara  to  be  given  to  the  settle- 
ment at  the  south  end  of  the  Gulf,  correctly  Gulf  Mills,  which  name 
it  has  borne  for  much  over  a  century.  Gulf  Mills,  on  the  map  and  in  the 
text,  is  applied  to  McFaiiand's  Mills  at  the  north  end  of  the  Gulf.  Mechan- 
icsville is  a  small  town,  formerly  known  as  Rebel  Hill,  in  a  gap  over  one- 
half  mile  south  of  the  Gulf. 
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pentine  belt  of  Bryn  Mawr,  instead  of  passing  in  a  straight  line 
southwest  through  Delaware  and  Chester  Counties  towards  Mary- 
land, swings  around  southward  in  a  curve  towards  Chester,  on  the 
Delaware,  not  in  an  unbroken  line,  but  in  a  series  of  projections, 
like  the  teeth  on  a  circular  saw,  some  of  which  reach  Chester 
Creek.^' 

Without  a  map  of  these  outcrops  the  precise  meaning  is  not 
clear,  but  if  a  line  be  drawn  upon  the  map,*  connecting  the  Schuyl- 
kill soapstone  quarries  with  the  westernmost  outcrop  on  the  Black 
Rock  road,  and  be  produced  south  west  wardl}'  to  Chester  Creek, 
the  outcrop  on  Meadow  Brook  will  be  found  three-quarters  of  a 
mile  northwest  of  this  line ;  that  on  Darby  Creek,  one  mile  north- 
west; that  on  the  West  Chester  road,  one-half  mile  northwest; 
that  on  the  road  from  Newtown  Square  to  Pahner^s  Mills,  upon 
it,  or  very  little  northwest ;  that  at  Blue  Hill,  upon  it ;  that  on 
Dismal  Run,  thirteen  miles  from  the  Schuj'lkill,  a  quarter  of  a 
mile  southeast ;  that  at  Lenni  on  Chester  Creek,  about  a  mile 
southeast. 

If,  in  like  manner,  we  produce  a  line  passing  through  the 
Lafayette  belt,  from  the  Schuylkill  to  Rosemont,  the  Meadow 
Brook  outcrop  will  be  found  upon  it ;  that  on  Darby  Creek,  quar- 
ter of  a  mile  northwest ;  West  Chester  road,  less  than  a  quarter 
of  a  mile  southeast ;  Palmer's  Mills,  one  mile  southeast ;  Blue 
Hill,  one  mile  southeast ;  Dismal  Run,  1 J  miles  southeast ;  Lenni, 
about  two  miles  southeast. 

Page  12,  we  find,  "The  primal  *  *  *  is  not  recognizable 
west  of  the  Schuylkill  river,  south  of  the  south  edge  of  the 
auroral  limestones  of  the  valley  in  the  South  Yalley  Hill." 

Page  32.  "  West  of  the  Montgomery  Count}^  line,  near  the 
southern  margin  of  this  group  "  (the  South  Valley  Hill  schists), 
"  we  find  garnetiferous  mica  schists.'^ 

Page  36,  "  West  of  West  Conshohocken  the  Potsdam  does  not 
exist,  and  the  limestone  rests  directly  upon  the  Laurentian ;'' 
but  we  find  no  mention  of  the  sandstone  and  beds  of  sand,  result- 
ing from  its  decomposition,  flanking  the  Chester  Valley  on  the 
south,  described  by  Prof.  H.  C.  Lewis,  in  the  Proceedings  of  the 
Mineralogical  Section  of  the  Acad.  Nat.   Sci.,  No.  1,  page  93. 

*  I  have  used  map  of  Delaware  County,  by  G.  M.  Hopkins  &  Co.,  of 
Philadelphia,  1876,  which  I  believe  to  be  tlie  most  accurate  map  of  the 
County. 
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West  of  West  Conshohocken,  a  rock  wholly  indistinguishable 
from  the  eurite  of  Barren  Hill,  which  Mr.  Hall  considers  proved 
to  be  Potsdam,  do€8  occur  at  several  (at  least  three)  localities, 
viz.:  southeast  of  Mechanicsville,  in  Radnor  just  west  of  the 
county  line,  and  at  Wayne,  P.  R.  R. 

That  the  limestone  rests  directly  upon  the  Lauren tian  is  more 
than  doubtful,  for  while  they  cannot  be  observed  between  the  two 
adjacent  outcrops  near  th^  river,  yet  if  the  lines  of  t!ie  two  be 
prolonged,  mica  schists,  gametiferous  mica  schists,  and  the  pecu- 
liar thin-bedded  feldspathic  gneiss  with  crystals  of  hornblende 
found  south  of  the  syenite  between  the  serpentine  and  steatite, 
can  be  seen,  having  a  breadth  of  probably  over  three  hundred 
feet,  within  a  thousand  westward  of  the  limestone  exposure. 

There  are  three  facts  tending  to  prove  that  Cream  Valley  on 
the  south  side  of  the  South  Valley  Hill  is,  though  very  narrow, 
similar  in  structure  to  the  Chester  Valley  : 

I.  The  presence  of  limestone. 
II.  The  existence  of  iron  ores  resembling  those  of  the  Potsdam. 
III.  The  presence  of  eurite. 

On  page  27  the  Mana3'unk  mica  schists  and  gneisses  are  stated 
to  extend  from  the  vicinity  of  Haddington  on  the  south  to 
Ardmore  on  the  north. 

There  is  no  mention  made  of  the  porphyritic  gneiss  which 
begins  eastwardly  as  a  narrow  belt  at  the  Falls  of  Schuylkill,  this 
rock  by  its  superior  hardness  causing  the  "  falls."  It  widens  out 
westwardly  until  at  the  Pennsylvania  Railroad  it  attains  a  width 
exceeding  a  mile,  and  occupies  fully  one-half  the  limits  above 
quoted.  It  extends  southward  to  Market  Street ;  south  of  this  I 
have  not  examined.  It  is  too  important  a  belt,  not  only  in  its 
extent,  but  also  in  its  uniformity  throughout  its  whole  limits,  to 
be  ignored  in  a  study  of  the  region.  The  same  may  be  said  of 
the  Frankford  gneiss  which  appears  to  extend  as  a  distinct  and 
characteristic  Ijelt,  but  with  a  strike  much  more  east  and  west 
than  the  other  rocks,  from  Frankford  to  the  Wissahickon. 

That  the  syenite  belt  south  of  the  South  Valley  Hill  is  an  anti- 
clinal seems  beyond  question.  Now  both  on  the  north  and  south 
of  it  occur  thin-bedded  micaceous  gneiss  and  hornblendic  gneiss, 
succeeded  b}'  gametiferous  mica  schist.  In  the  syenite,  or  very 
close  to  it  in  the  micaceous  gneiss,  both  on  the  north  and  south 
occur  beds  of  serpentine  of  almost  identical  appearanoe,  and  in 
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the  mica  schists,  steatite,  talc  and  serpentine  very  similar  in 
character  on  both  sides  of  the  anticlinal.  So  nearly  vertical  are 
all  the  dips  that  no  very  cogent  argument  can  be  derived  from 
them. 

North  of  the  schists  is  eurite,  almost  undoubtedly  Potsdam 
sandstone,  then  altered  schists,  limestone,  trap,  and  then  the 
South  Valley  Hill. 

My  view  of  a  section  along  a  line  from  Bryn  Mawr  northwest 
to  a  point  in  the  north  line  of  Radnor  Township,  Delaware  County, 
about  a  half  mile  west  of  the  east  line,  that  is  west  of  Mr.  Hall's 
line  H,  and  bearing  a  few  degrees  more  northeast  and  southwest 
in  order  to  connect  one  of  the  limestone  outcrops  in  Cream  Valley 
with  the  Rosemont  serpentine  outcrop,  is  given  herewith.  Out- 
crops of  all  the  rocks  are  exposed  within  little  over  a  half  mile  of 
this  line,  and  all  save  the  eurite,  and  the  southern  steatite  belt, 
almost  or  quite  upon  it,  though  the  characters  of  the  rocks  can 
in  some  cases  be  better  studied  in  more  distant  outcrops,  of 
undoubtedly  identical  rocks. 

1.  Syeuite. 

MORTHWABD.  SOUTHWARD. 

Thin  bedded  micaceous  gneiss. 

2.    Serpentine.  2'.  Serpentine. 

\  Thin-bedded  gneiss.  f  Mica   schist    and   thin-bedded 

I  Micaceous  gneiss.  '      gneiss  with  crystals  of  hom- 

8.  \  Feldspatbic  gneiss  with  crystals  '        blende. 

]      of  hornblende. 

t  Hornbleudic  gneisp. 

4.  Steatite  with  sei'pentine.  4'.     Steatite  with  serpentine. 

5.  Mica  schistB  and  gametiferous  5'.     Gametiferous  mica  schists. 

mica  schists. 
Eurite. 

Schistose  gneiss. 
Limestone. 
Schistose  gneiss. 
Trap.  » 

South  Valley    Hill  hydromica 

schists. 

Now  if  this  succession  occurs,  if  of  2  and  2',  4  and  4',  each 
most  closely  resembles  the  other,  and  3  and  3',  5  and  6',  are 
not  unlike,  is  it  not  strong  evidence  that  the  structure  is  a  simple 
anticlinal  ? 

I  submit  herewith  a  map  of  the  region  showing  most  of  the 
outcrops  mentioned. 


Homblendic  gneiss. 
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On  PhytocoUitey  a  New  Miner aL—V rot  Lewis  reported  that, 
having  made  a  further  examination  of  the  black  jelly-like  sub- 
stance from  the  Scran  ton  peat-bog,  to  which  he  had  drawn  atten- 
tion at  the  September  meeting,  he  had  found  that  it  had  characters 
differing  from  those  of  any  other  mineral  heretofore  described. 
By  dissolving  it  in  a  standard  solution  of  alkali  he  had  found  that 
it  had  an  acid  reaction,  and  was,  therefore,  to  be  regarded  as  an 
organic  acid.  It  is  probably  related  to  some  of  the  varying  forms 
of  humic  acid. 

The  following  analysis,  kindly  made  by  Mr.  J.  M.  Stinson, 
of  Harrisburg,  was  made  upon  material  which  was  carefully 
separated  from  the  surrounding  earthy  matter,  and  which,  before 
analysis,  was  dried  at  a  heat  of  212^  F. 

C  30.971 

H  5.526 

or  without  ash,  O  -f  N  63.503 


c 

28.989 

H 

5.172 

X 

2.456 

0 

56.983 

Ash 

6.400 

100. 


100. 

This  analysis  would  yield  the  empirical  formula  CioH„0,«. 

In  its  composition,  this  substance  is  remarkable  for  the  low  per- 
centage of  carbon  which  it  contains. 

It  differs  from  dopplerite  principally  in  its  composition  (dop- 
plerite  having  the  formula  C,JI,o(),n)i  and  also  by  its  partial  solu- 
bility in  alcohol  and  its  burning  with  flame. 

Instead,  however,  of  giving  this  mineral  a  specific  name,  it  is 
now  suggested  to  group  together,  under  one  generic  name,  all  those 
jelly-like  substances  produced  by  vegetable  decomposition  which 
are  found  in  nature. 

The  name  P/n/tocoUite  ((fum-y  A^/xxa),  signxfying  pi ant-jeliy^ 
would  include  tht  mineral  from  Scranton,  the  dopplerite  of  Austria 
and  Switzerland,  the  jelly-like  mineral  from  Finckenbach,  St.  Gall, 
which  Deicke  describes  as  burning  with  a  bright  flame,  and  all 
similar  minerals  of  like  origin.  Each  of  the  above  minerals 
would,  therefore,  be  classified  as  varieties  of  phytocollite. 
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February  7, 

The  President,  Dr.  Leidt,  in  the  chair. 
Twenty-two  persons  present. 

Filaria  of  the  Black  Bass, — Prof.  Leidy  stated  that  he  had 
been  told  that  the  black  bass,  Micropterus  nigricans^  in  some 
localities  is  much  infested  with  a  red  thread  worm.  One  procured 
in  market  a  few  days  since  for  his  table,  was  found  to  be  greatly 
infested.  The  worms  were  coiled  in  oval  masses  from'  the  size  of 
a  pea  to  that  of  a  large  bean,  and  were  situated  beneath  the  skin, 
in  the  muscles  and  under  the  membrane  lining  the  abdomen.  The 
worm  is  cj'lindrical,  slightly  narrowed  and  obtusely  rounded  at 
both  ends,  minutely  annulate  and  otherwise  smooth,  pale  red, 
bright  red,  or  brownish  red,  translucent,  with  the  darker  red,  or 
brownish  intestine  and  the  white  oesophagus  shining  through. 
Mouth  a  small  pore,  unarmed  ;  anus  a  transverse  elliptical  pore, 
terminal.  (Esophagus  long,  capacious,  cylindrical,  straight  or 
somewhat  tortuous,  slightly  expanded  below  where  it  is  constricted 
from  the  intestine,  which  is  likewise  expanded  at  the  commence- 
ment, and  ends  in  a  short,  more  translucent  rectum.  Ovarium  and 
OTs  indistinctly  seen.  Length  from  3  to  B'  inches  by  half  a  line 
in  diameter. 

The  worm  appears  to  be  a  Filaria,  but  the  determination  of  the 
species  was  left  for  more  extended  observation. 


February  14. 

Mr.  Meehan,  Vice-President,  in  the  chair. 
Twenty -six  persons  present. 

Sponges  from  the  neighborhood  of  Boston. — Mr.  E.  Potts  ex- 
hibited some  fragments  of  fresh-water  sponges  collected  in  the 
Cochituate  Aqueduct  and  sent  to  him  by  the  Superintendent  of 
the  Boston  Water  Works.  Alluding  to  the  deleterious  effects 
recently  attributed  to  this  sponge,  as  the  cause  of  the  pollution  of 
the  Boston  water-supply,  he  said  he  was  not  prepared  either  to 
affirm  or  deny  it.  While  he  was  well  aware  that  a  decaying  fresh- 
water sponge  was  one  of  the  foulest  things  in  nature,  in  his  own 
experience  he  had  never  met  with  it  in  sufficient  quantities,  locally, 
to  suppose  it  capable  of  tainting,  in  its  decay,  millions  of  gallons 
of  water,  as  now  represented. 

An  examination  of  the  sponge  as  to  its  specific  relations,  revealed 
some  peculiar  facts.    Primarily  it  was  evident  that  the  sponge  was 
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much  *'  mixed  " ;  the  presence  of  two  or  more  species  being  very 
apparent. 

One  of  these,  with  long  branching  finger-like  processes,  smooth 
skeleton  spiculie,  no  appearance  of  dermal  or  flesh  spiculse,  while 
the  abundant  smooth  statospheres  retained  few  if  any  acerate 
spicules,  bore  a  sufficiently  close  resemblance  to  the  description 
of  Spongilla  paupercula  as  given  by  Dr.  Bowerbank  from  speci- 
mens collected  in  the  same  or  a  neighboring  locality  before  1863. 

With  this  form  was  found  another,  probably  altogether  sessile, 
consisting  of  an  intertexture  of  stout  fusiform  acerate  skeleton 
spicules,  abruptly  pointed,  coarsely  spined,  except  near  the  ex- 
tremities, spines  subconical,  acute ;  dermal  spicules  absent  or  un- 
discovered ;  statospheres  without  granular  coating,  some  of  them 
exhibiting  a  few  misplaced,  irregular,  or  malformed  birotulate 
spicules,  the  distinguishing  feature  of  which  is  the  prolongation 
of  the  familiar  boss  upon  the  outer  surface  of  each  rotule  into  a 
long  acuminate  spine,  in  line  with,  and  a  continuation  of  the  shaft. 
He  suggested  for  this  species,  provisionally,  the  name  Meyenia 
acuminata. 

The  exceptional  features  referred  to  above,  as  marking  this  collec- 
tion of  sponges  were:  First,ihe  factthatall  thestatospheres,whether 
belonging  to  the  genus  Spongilla  or  Meyenia,  were  smooth,  that  is 
without  a  granular  or  cellular  "crust;"  second,  the  apparent 
absence  of  dermal  spicules  in  both  and  the  abnormal  character  of 
those  belonging  to  the  statospheres.  The  appearance  is  not  infre- 
quent, but  has,  so  far  as  known,  heretofore  been  limited  to  the 
genus  Spongilla.  The  recurrence  of  the  same  feature  in  the 
associated  genus  Meyenia,  coupled  with  the  fact  that  many  of  the 
birotulates  upon  its  statospheres,  were  imperfect,  the  rays  being 
more  or  less  aborted,  approximating  their  shape  to  that  of  the 
spined  fusiform  acerates  of  Spongilla,  gave  rise  to  the  suggestion 
that  here,  possibl}',  had  been,  not  merely  a  mechanical  mixture  by 
inter-  or  super-position  of  species,  but  an  organic  hybridization 
produced  by  the  flowing  together  of  the  amceboid  particles  of 
which  the  sponges  are  composed,  or  even  by  a  fertilization  of  the 
ova  of  one  by  the  spermatozoids  of  the  other. 

Several  facts  indicative  of  the  probability  that  such  hybridiza- 
tion may  take  place  were  adduced,  and  the  further  discussion  of 
the  subject  deferred  until  an  examination  of  the  living  sponge  in 
its  native  locality,  or  experiments  upon  those  germinated  in  con- 
finement, could  be  made. 

It  is  important  to  notioe  that  the  specimens  received  were  col- 
lected in  February,  when  the  sarcode  matter  had  nearly  all  been 
washed  away,  with,  probably,  accompanying  changes  in  the  pres- 
ence or  numbers  of  the  smaller  spiculae. 


1882.]  NATURAL  8CIEN0E8  OF  PHTLADELPHIA.  71 


Febbuabt  21. 
The  President,  Dr.  Leidt,  in  the  chair. 
Twenty-five  persons  present. 

The  deaths  of  John  W.  Draper  and  Theo.  Schwann,  cor- 
respondents, were  announced. 

The  death  of  Robert  Bridges,  M.  D.,  having  been  announced, 
Dr.  W.  S.  W.  Ruschenberger  was  appointed  to  prepare  a  biograph- 
ical notice  for  publication  in  the  Proceedings. 


February  28. 
The  President,  Dr.  Leidy,  in  the  chair. 
Thirty  persons  present. 

On  Tourmalines. — Prof.  Leidy  said,  in  absence  of  other  mat- 
ters of  more  importance,  he  would  exhibit  a  collection  of 
tourmalines  which  belonged  to  him,  and  which  he  thought  fVom 
their  variety  would  interest  the  members.  He  remarked  that 
while  black  tourmalines  are  the  most  common,  white  ones  are 
rarest.  Recently,  good-sized  crystals  of  the  latter  had  been  found 
at  De  Kalb,  St.  Lawrence  Co.,  New  York.  From  a  broken  crystal 
he  had  obtained  a  fragment,  from  which  the  beautiful  gem  pre- 
sented was  cut.  This  is  of  brilliant  form,  highly  lustrous, 
transparent,  flawless,  and  nearly  colorless,  or  with  only  the  faintest 
yellowish  tint,  like  that  of  a  so-called  *'otf-color  "  diamond;  and 
weighs  398  millegrammes.  Some  remarkable  black  tourmalines 
were  brought  to  this  city,  a  couple  of  years  ago,  by  Lieut.  Wm.  A. 
Mintzer,  IJ.  S,  N.,  who  obtained  them  at  Niantilik,  Cumberland 
Gulf,  Arctic  America.  They  are  generally  three-  or  six-sided 
crystals,  with  a  single  three-  or  six-sided  pyramidal  termination, 
of  various  sizes.  A  large  one  in  Prof.  Leidy 's  possession  is 
thirteen  inches  long  and  one  and  three-quarter  inches  at  the 
pyramidal  extremity.  Perhaps  the  most  beautiful  black  tourma- 
lines, recently  discovered  in  abundance,  are  those  of  Pierrepont, 
St.  Lawrence  Co.,  N.  Y.  They  are  remarkable  for  their  perfec- 
tion ;  occurring  as  doubly -terminated  crystals,  of  large  size  and 
brilliant  lustre.  Fine  brown  tourmalines,  often  of  large  size  and 
frequently  doubly  terminated,  with  one  extremity  much  modified 
from  the  usual  form,  have  also  been  found  in  abundance  in  late 
years,  at  Gouverneur,  St.  Lawrence  Co.,  N.  Y.  It  may  be  said 
that  this  State  is  pre-eminent  for  the  beauty  of  its  black,  white, 
and  brown  tourmalines. 
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'  The  chief  localities  for  colored  tourmalines,  other  than  the 
varieties  mentioned,  are  the  Urals,  Ceylon,  Elba,  Brazil  and 
Maine.  Of  the  collection,  those  from  the  latter  two  localities 
most  resemble  one  another ;  crystals  of  the  same  ordinary  tourma- 
line green  color,  others  of  a  green  color  and  garnet  red-axis,  and 
some  with  different  parts  of  the  prism  colored  pink  and  green^  of 
varied  depth.  The  pink  is  sometimes  as  delicate  as  that  usual  in 
Elba  tourmalines,  and  sometimes  as  deep  and  bright  as  that  of  the 
deepest-hued  pink  topazes  of  Bi*azil.  The  Maine  tourmalines 
exhibit  a  wonderful  variety  of  shades  of  green  and  red,  ranging 
from  the  darkest  hues  to  the  transparent  colorless  variety  called 
achroite.  The  largest  and  finest  achroites  seen  by  Prof.  Leidy, 
have  been  derived  from  the  Mt.  Mica  locality. 

Among  the  Maine  tourmalines  in  the  collection,  chiefly  obtained 
through  Dr.  A.  Cv  Hamlin,  of  Bangor,  the  following  were  especially 
indicated  : 

1-.  A  three-sided  prismatic  crystal  with  one  end  flat,  the  other  a 
trilateral  pyramid,  four  inches  long,  and  ten  lines  wide.  One 
half  towards  the  pyramidal  end  is  green,  dark  and  nearly  opaque 
at  first,  but  becoming  transparent  apple-green;  the  other  half  is 
green  on  the  exterior,  but  has  a  garnet-red  axis  towards  the  flat 
end,  passing  into  pale  pink  towards  the  middle  of  the  crystal. 
The  specimen  is  broken  into  five  fragments,  a  condition  quite 
common  in  the  larger  Maine  tounnalines,  and  supposed  to  be  due 
to  the  action  of  frosts.  2.  Two  fragments  of  a  crystal,  an  inch 
and  a  half  in  diameter,  of  a  bright,  rose-topaz  color,  becoming 
nearl}'  colorless  and  then  ending  in  an  apple-green  plate,  forming 
a  flat  termination  of  the  crystal,  3.  A  fragment  of  a  three-sided 
crystal,  an  inch  long  and  an  inch  and  a  half  wide,  consisting  of 
transparent  achroite,  with  one  end  covered  with  Cookeite.  4.  A 
dark  green  three-sided  crystal  with  trilateral  pyramid,  an  inch 
and  a  quarter  long,  and  three-fourths  of  an  inch  in  diameter. 
The  base  was  occupied  with  a  spherical  nodule  of  achroite,  from 
which  was  cut  a  beautiful  gem,  of  brilliant  form,  flawless,  perfectly 
transparent,  and  weighing  400  millegrammes.  It  is  nearly  color- 
less, but  has  a  faint  pinkish  hue. 

Among  the  Brazilian  tourmalines  were  the  following : 

1.  A  large,  three-sided  cr^'stal,  with  pyramidal  termination, 
rich  tourmaline-green,  transparent  and  flawless.  It  was  onginally 
two  inches  and  a  half  long,  and  is  eight  lines  wide.  From  its 
base  a  fine  brilliant  was  cut,  weighing  5980  millegrammes. 
2.  Two  small  green  crystals  with  pyramidal  termination,  one 
pale  red  at  the  terminal  end  ;  the  other  of  the  same  color  at  the 
base.  3.  Two  large  six-sided  crystals  with  flat  termination,  green 
externally,  with  garnet-red  axis.  One  an  inch  and  a  half  long, 
and  three-fourths  of  an  inch  thick ;  the  other  an  inch  and  a  quarter 
long,  and  an  inch  thick.  4.  A  rubellite  of  garnet-red  color ;  a 
three-sided  crystal  with  pyramidal  termination,  an  inch  long,  and 
seven-eighths  broad* 
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Brilliant  cat  specimens  of  rose-red  tourmaline  from  Maine  and 
Brazil  were  alike  in  color.  An  Elba  tourmaline  about  an  inch  in 
length  was  six-sided  with  a  three-sided  pyramid.  The  base  i6 
yellowish  g^reen ;  the  upper  extremity  pale  pink.  A  Ural  rubel- 
lile,  garnet-red,  was  six-sided  with  a  six-sided  pyramid. 

Frank  E.  P.  L3'nde  was  elected  a  member.* 
Robert  Hartmann,  of  Berlin  ;  W.  Kowalewsky,  of  Moscow,  and 
K.  Martin,  of  Leiden,  were  elected  correspondents. 

The  following  was  ordered  to  be  printed  : — 
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THE  SPECIES  OF  0D0KT0M7IA  FOTTHD  IH  THE  UNITED  STATES. 

BY  DR.  L.  T.  DAT. 

In  this  paper  I  have  confined  myself  exclusively  to  the  descrip- 
tion of  the  species  found  in  the  United  States. 

O.  iimbipennis  Macq.  1  have  left  out  entirely,  for  the  following 
reason :  on  page  255  of  Baron  Osten  Sacken's  valuable  catalogue 
of  N.  A.  Diptera,  note  57,  he  says:  '*The  label  in  Macquart's 
handwriting  in  Mr.  Bigot's  collection  bears  America,  with  a 
query ;  the  query  is  omitted  in  the  Dipt.  Exot.  I  doubt  that  this 
is  a  North  American  species.''  Of  the  Canadian  species  0.  {StraU 
iomys)  canadensis  Walk.,  and  0.  inequalis  Loew,  Hudson  Bay 
Ter.,  only  the  latter  has  been  identified ;  probably  the  former 
never  will  be.  Of  the  Mexican  species  none  have  been  identified. 
Of  the  Cuban,  O.  rujipes  and  0.  scalaris  Loew  are  marked  as 
being  identified.  Olivier, 'in  the  Encycl.  Method,  viii,  gives  the 
following  generic  characters,  which  1  insert  in  the  original,  as 
they  may  be  of  service  to  some : 

Antennes  a  peine  de  la  longueur  de  la  tete,  filiformes,termine^8 
en  pointe  ;  articles  courts,  presqu'egaux. 

Trompe  courte ;  gaine  recourb^e  scndue  ct  renflde  a  son  ex- 
tremite. 

Trois  soies  in^gales ;  l^vre  sup<5rieure  courte,  dchancrt^e. 

Antennules  courtes,  biarticulees,  en  masse. 

Ailes  avec  une  cellule  eentrale,  petite,  polygone. 

In  the  following  table  I  have  included  only  those  species  which 

are  new,  and  those  identified  in  mj^  collection.     Those  species  of 

Loew   not  in  the  table,  and  of  Say,  Walker,  Wiedemann  and 

Olivier,  I  have  inserted  at  the  end  of  the  descriptions  represented 

in  the  table. 

Synopsis  of  Species. 

Head  black, A. 

Head  with  yellow  or  green  markings,  .         .         .         .  F. 

A.  Dorsum  of  thorax  pubescent, B, 

Dorsum  of  thorax  pilose, C. 

B.  Face  with  an  eminence  below  the  base  of  the  antennae, 

nigra  y  sp.  n. 
Face  gently  arched  without  eminence.  plebeja  Loew. 
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C.  Face  of  male  small, Jiava  sp.  n. 

Face  of  male  of  usual  size, D. 

D.  Femora  black, pilosus  sp.  n. 

Femora  not  black, E. 

£.     Second  joint  of  antennae  shorter  than  the  first, 

pubescens^  sp.  n. 
Second  joint  as  long  or  longer  than  first,      americana^  sp.  n. 

F.  Dorsum  of  thorax  with  lateral  stripes,  .         .         .        H. 
Dorsum  with  spots  on  the  posterior  angles,  .        .        G. 

G.  Color  markings  luteous,        .        .         .       microatoma  Loew. 
Color  markings  greenish,      .         .         .         .      /  bicolnr  sp.  n. 

H.     Face  with  distinct  black  spots,     .         .         .    WillMoni  sp.  n. 

Face  without  black  spots, 1. 

I.    Dorsum  of  thorax  with  two  spots  on  the  suture, 

megacephala  Loew. 

Dorsum  of  thorax  without  spots  on  the  suture, 

extremis  sp.  n. 
Odontomy'a  nl^a  sp.  n.     9 

Black.  Head  black.  Occipital  disk  black.  Front  shining 
black,  in  the  central  groove  a  stripe  of  a  golden  hue.  AntennsB 
ferruginous  red,  the  first  two  joints  of  nearly  equal  size,  the  third 
longer  than  both  and  tipped  with  brown  or  black.  Face  promi- 
nent, black,  and  sparsely  pubescent  with  golden  pile;  a  well- 
defined  eminence  is  situated  beneath  the  antenna;.  Oral  aperture 
small,  i^roboscis  black,  so  also  labii  and  palpi.  Thorax  black, 
covered  with  golden  pubescence.  Scutellum  concolorous,  also 
clothed  with  the  pile,  the  terminal  bristles  brownish  yellow. 
Halteres  green.  Abdomen  dark  yellow  ;  the  median  stri|>e  black 
and  forms  a  triangular  spot  in  each  segment,  the  base  anterior. 
Venter  brownish  yellow.  Legs  luteous.  Wings  hj'^aline ;  third 
longitudinal  vein  simple ;  the  discal  cell  emits  two  veins. 

Long.  Corp.  4  lin.,  long.  al.  3  lin. 

^a6.— Kansas  ( E.  W.  Guild). 

Note. — In  one  of  the  specimens  the  abdomen  is  black,  with  a  feeble 
attempt  at  markings  near  the  incisures  by  way  of  golden  pile;  the  antennee 
are  black,  and  the  terminal  joints  of  the  middle  and  posterior  tarsi. 

Odo atomy Ia  plebeja  Loew.     j  9  • 

S,  Black;  the  whole  head  concolorous;  face  not  prominent, 
gently  arched  and  clothed  with  golden  yellow  pile.  Antennae 
reddish  at  the  base,  the  terminal  joint  being  black.     Thorax  black 


7f>  PBOOEEDINGS  OF   THE  ACADEMY  Of  [1882, 

and  clothed  with  golden  3'ellow  pubescence.  Scutellum  concolor- 
ous,  the  apical  spines  yellowish.  Hal  teres  green.  Abdomen  green, 
with  a  black  irregular  stripe,  extending  almost  to  the  posterior 
margin  of  the  fifth  segment.  Venter  green,  immaculate ;  legs 
wholly  yellow.  Wings  hyaline,  the  veins  yellow,  the  third  longi- 
tudinal simple,  the  discal  cell  emits  two  veins. 

9 .  Front  black  with  irregular  spots  of  subaureous  tomentose. 
Pace  and  thorax  clothed  with  subaureous  tomentose  in  place  of 
the  golden  yellow  pile  in  the  male. 

Long.  Corp.  3j  lin.,  long.  al.  3  lin. 

Hah, — Kansas  (Guild) ;  Mass.  (Williston)  ;  Conn.  (Norton). 

Odontoayia  flava  sp.  n.    ^ 

Black ;  head  concolorous,  antennte  black.  Face  small,  black, 
clothed  with  yellowish  pile ;  borders  of  the  mouth  slightly  reddish. 
Thorax  black,  clothed  with  golden  pile.  Scutellum  black,  the 
terminal  spines  concolorous.  Halteres  yellow.  Abdomen  yellow, 
with  black  median  stripe,  the  yellow  running  in  at  the  incisures, 
thus  forming  connected  quadrangular  black  spots  in  the  segments. 
Venter  yellow,  immaculate ;  legs  yellowish ;  femora  brown ;  tarsi 
black ;  anterior  and  middle  tibiae  with  a  solitary  brownish  ring. 
Wings  hyaline,  veins  yellow,  third  longitudinal  simple,  the  discal 
cell  emits  three  veins,  the  posterior  being  rudimentary. 

Long.  Corp.  5^  lin.,  long.  al.  4  lin. 

Hah, — Wyoming  (Dr.  Williston). 

Note. — This  is  described  from  a  single  specimen,  and  the  rudimentary 
vein  emitted  from  the  discal  cell  may  not  hold  as  a  good  character  for 
distinguishing  species. 

Odoototnyia  pil'^stiB  Hp.  n.   ^ 

Black.  The  whole  head  concolorous.  Antennaa  black.  The 
face  prominent  and  thickly  clothed  with  long  yellowish  pile. 
Thorax  and  scutellum  black  and  also  thickly  clothed  with  the 
long  yellowish  pile,  the  terminal  spines  of  the  scutellum  yellow. 
Halteres  yellow.  Abdomen  black,  and  sparsely  clothed  with  the 
yellowish  pile,  late  rail}'  are  triangular  yellow  spots  running  in 
transversely  at  the  incisures.  Venter  yellow,  with  small  brown 
spots  in  the  median  line,  situated  in  the  middle  of  each  segment. 
Legs  blackish ;  femora  black,  the  under  side  covered  with  a  thick 
growth  of  yellow  hair ;  the  distal  half  of  all  the  tibiae  black,  the 
proximal  portion  being  yellow ;  tips  of  tarfti  black.     Wings  hya- 
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line,  the  veins  reddish  brown,  third  longitudinal  simple,  the  discal 
cell  emits  two  veins. 

Long.  Corp.  6  lin.,  long.  al.  4^  lin. 

ffab — California  (Baron). 
Odontomyia  pnbeioens  (■}).  n.     ^9 

9.  Black.  The  whole  head  concolorous.  Front  sparsely 
golden  pubescent.  Antenna?  black,  the  first  joint  longer  than  the 
second.  Face  prominent  and  covered  with  golden  pubescence. 
Proboscis  black.  Thorax  black,  with  golden  pubescence.  Scutellum 
black,  also  pubescent,  the  apicpl  spines  yellow.  Halteres  green. 
Abdomen  black,  with  lateral  transverse  yellow  stripes  at  the 
incisures.  Venter  3'ellow  with  irregular  brownish  spots.  Legs 
brownish  yellow.  Wings  hyaline,  veins  brownish  3'ellow,  third 
longitudinal  vein  simple,  the  discal  cell  emits  two  veins. 

Long.  Corp.  4^  lin.,  long.  al.  4  lin. 

Hab.—^ew  York  (Dr.  Williston). 

t    

S,  Black.  The  face  covered  with  a  thick  yellowish  pile,  as  also 
the  thorax  ;  the  apical  spines  of  the  scutellum  yellow.  Halteres 
yellow.  The  yellow  spots  at  the  incisures  of  the  abdomen  more 
prominent  than  in  the  female.  Legs  yellowish  brown,  femora 
tipped  with  ])lack. 

Hab. — California  (Baron)  ;  New  York. 

Notp:.  -  In  one  of  the  male  specimens  the  lialteres  are  green,  in  another 
from  the  same  locality  yellow.  I  do  not  consider  the  change  of  color  of 
any  value;  in  the  living  specimens  they  were  probably  green. 

Odontomyia  amerioaiiA  pp.  n.     j . 

Black.  Head  black.  Antennae  reddish  brown,  the  second  joint 
as  long  or  longer  than  the  first.  Face  small,  not  prominent. 
Proboscis  black.  Thorax  black  and  covered  with  a  yellowish 
white  pubescence.  Scutellum  the  same,  the  apical  spines  being 
3'ellow.  Halteres  green.  Abdomen  green,  with  a  median  black 
stripe  of  nearly-  equal  breadth  throughout.  Venter  green,  immacu- 
late. Legs  3'ellow.  Wings  h3'aline,  veins  yellow,  the  third  longi- 
tudinal simple,  the  discoidal  cell  emitting  two  veins. 

Long.  corp.  4  lin.,  long.  al.  3  lin, 

Hab. — Cal.  (Baron). 
Odontomyia  miorostoma  Lo  *w.     9  • 

Black-3'ellow.      Head  yellow ;  occiput  3'ellow.      Front  widens 
8lightl3-  an terioyl3',  about  the  centre  or  on  either  side  is  situated  a 
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brownish  spot,  anterior  to  this  it  is  clear,  posterior  sparsely 
mottled ;  ocellar  triangle  black,  and  on  each  side  is  a  brownish 
spot.  Antennae  brownish  black  ;  the  first  two  joints  cj'lindrical, 
brownish  ;  the  terminal  end  of  the  second  darker ;  the  third  black, 
tapering  to  a  point.  Face  not  prominent,  moderately  convex  and 
clothed  with  dilute  yellow  pile.  Oral  aperture  small ;  proboscis 
black  ;  labii  brownish  ;  palpi  3'ellow. 

Dorsum  of  thorax  black,  subaureous  pubescent,  posterior  angles 
yellowish.  Scutellum  yellow,  the  apical  spines  tipped  with  black. 
Abdomen  brownish  yellow,  the  central  black  stripe  is  interrupted 
by  median  yellowish  spots.  Venter  dilute!}'  yellow,  laterally  witji 
two  dark  stripes.  Legs  dark  yellow ;  posterior  tarsi  obscurely 
brown.  Wings  hyaline, veins  ^-ellowish, third  longitudinal  simple; 
the  discoidal  cell  emits  two  veins. 

Long.  Corp.  5  lin.,  long.  al.  4  lin. 

iTat^— Mass.,  N.  Y.  (Dr.  Williston). 

Note.— **Tlie  last  two  segments  of  the  third  joint  of  the  antennte  in  this 
species  form  a  sufficiently  acute  style,  as  may  be  shown ;  the  antennas  of 
this  are  not  dissimilar  to  those  of  Cliiellariat  but  the  downward  course  of 
the  veins  in  this  species  demonstrates  its  place  in  the  Odontomyia)."  —  Losw. 

Odoniomyia  bioolor  sp.  n.     j . 

Black-green.     Head  large,  yellowish  green.     Occiput  3'ellowish 

green.      Antenna?  reddish   brown,  the  terminal  segment  of  the 

third  joint  tipped  with  black.      Face   prominent,  green,  sparsely 

pubescent  with    yellow.      Proboscis    brownish    black.      Thorax 

black,  the  posterior  angles  yellow,  the   lateral  borders   clothed 

with  yellow  pile.     Pleurie  green  and  clothed  with  3'ellow  pile. 

Base   of    scutellum    black,   bordered   with    yellow;     the   apical 

spines   yellow,  tipped  with    black,     llalteres   green.     Abdomen 

green,  with   a   median    black    irregular   stripe.      Tenter   green, 

immaculate.     Legs  reddish,  the  femora  being  yellowish  towards 

the  body,  the  tarsi  black.      Wings  hyaline,  veins  brownish,  the 

third  longitudinal  simple ;  the  discal  cell  emits  three  veins. 

Long.  Corp.  0  lin.,  long.  al.  4^  lin. 

i/a6— Cal.  (Baron). 

Odontomyia  Willistoni  sp.  n.     9  - 

Green.      Head  and  occiput  green.      Front  l>road,  green,  with 

two  brownish  spots  on  each  side  near  the  orbit,  also  a  central 

brown  spot  just  anterior  to  the  ocellar  triangle.     Antennas  black. 

Face  greenish,  prominent,  with  an  irregular  black  spot  on  each 
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side  extending  from  the  base  of  the  antennas  downward.  Probos- 
cis black.  Thorax  black,  sparsely  pubescent,  bordered  laterally 
with  yellowish  green,  extending  to  the  posterior  angles.  Pleurje 
yellowish  green,  with  a  central  narrow  black  stripe  extending  to 
beneath  the  halteres.  Scutellum  green,  apical  spines  yellowish, 
llalteres  green.  Abdomen  green,  witli  a  central  black  irregular 
stripe,  which  terminates  in  the  middle  of  the  last  segment.  Legs 
yellowish,  concolorous.  Wings  hyaline,  veins  yellow,  the  third 
longitudinal  simple ;  the  discal  cell  emits  three  veins. 

Long.  Corp.  4  lin..  long.  al.  3  lin. 

ifa6._New  York  (Dr.  Williston). 

The  above  species  is  respectfully  dedicated  to  Dr.  S.  W.  Willis- 
ton,  to  whom  I  am  greatly  indebted  for  the  use  of  his  extensive 
collections  in  the  preparation  of  this  paper. 

OJontomyU  mtgaeepbaia  Locw.     ^  9 

3.  Black-green.  Head  and  occiput  yellowish  green;  the  head 
very  large.  Antennae  reddish,  the  terminal  joint  being  almost 
black.  Face  yellowish  green,  immaculate,  not  prominent,  receding 
towards  the  oral  aperture.  Proboscis  black.  Thorax  black, 
pubescent  with  3'ellow,  the  lateral  borders  and  posterior  angles 
green ;  there  is  also  a  greenish  spot  on  each  side  of  the  thorax 
near  the  median  line  crossing  the  transverse  suture.  Pleurae  green, 
clothed  with  yellowish  pile.  Scutellum  yellowish  green ;  the 
apical  spines  yellow,  tipped  with  black.  Halteres  green.  Abdo- 
men green,  with  a  black  median  stripe ;  the  posterior  half  of  the 
terminal  segment  green.  Venter  wholly  green.  Legs  reddish ; 
the  anterior  and  middle  tibiaj  markedly  tipped  with  black,  the 
posterior  obscurely  so ;  all  the  tarsi  tipped  with  black.  Wings 
hyaline;  veins  yellow;  third  longitudinal  simple;  the  discoidal 
cell  emits  three  valid  veins. 

Long.  Corp.  5i  Hit.;  long.  al.  4  lin. 

9.  Green.  Head  and  occiput  green.  Front  green,  widening 
anteriorly  with  two  well-marked  transverse  black  stripes,  the 
superior  beini^  the  broader,  extending  from  orbit  to  orbit  just 
beneath  the  oeellar  triangle  ;  the  lower  extends  irregularly  trans- 
verse across  the  whole  front  a  short  distance  above  the  base  of  the 
antennie.  Antennjv  reddish  brown,  the  third  joint  tipped  with 
black. 

Long.  Corp.  7  lin.,  long.  al.  5  lin. 

Hab, — Kansas  (Guild) ;  Cal.  (Baron). 
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OdoBtomyi%  extremis  ep.  n.     9  j 

9.  Green-black.  Head  and  occiput  green.  Front  green;  on 
each  side,  midway  between  the  ocellar  triangle  and  the  base  of 
the  antennae,  is  a  large  round  black  spot.  Antennae  brownish; 
the  terminal  segments  of  the  third  joint  black.  Face  green,  prom- 
inent, pubescent  with  3'ellow.  Thorax  black,  subaureous  tomen- 
tose,  bordered  laterally  with  green,  extending  to  the  posterior 
angles.  Scutellum  green  ;  the  apical  spines  3'ellow.  Halteres  green. 
Abdomen  green,  with  a  central  black  8trii)e  widening  i>08teriorly ; 
at  the  incisures  the  black  extends  quite  to  the  lateral  borders.  Legs 
brownish  yellow;  tarsi  blackish.  Wings  hyaline;  veins  yellow; 
the  third  longitudinal  simple ;  the  discal  cell  emits  three  veins. 

3.  The  only  difference  from  the  females  is   that  the  male 
possess  a  black  occiput. 

Long  Corp.  6  lin.,  long.  al.  4^  lin. 

Hah. — Conn.;  Cal.  (Baron). 

Note.— Related  to  0.  cineta,  but  differiog  in  the  abdominal  markings 
quite  strongly. 

Odonfmyia  sronata  Locw.     9     Cent,  z,  4. 

Greenish  yellow;  occiput  except  orbit,  vertex,  unequal  band 
of  the  front,  base  of  antenna^  dorsum  of  thorax  and  abdomen 
black ;  lateral  spots  in  the  median  line  of  the  abdomen  almost 
united,  and  venter  wholly  yellow.  Logs  luteous ;  two  submarginal 
cells ;  four  posterior. 

Long.  Corp.  5J  lin,,  long.  al.  4;J-4^  lin. 

Head  pale  yellow.  Face  obtuse,  immaculate.  Occiput,  except 
the  orbit,  black.  Superior  third  of  the  front  l)lack  ;  in  posterior 
margin  two  obsolete  luteous  dots  ;  in  front  the  unequal  black  band 
is  seen,  composed  of  two  large  spots  running  into  the  sides. 
Antenna?  black  ;  base  reddish  brown.  Dorsum  of  thorax,  except 
the  humeri  and  posterior  angles,  black,  aureous  tomentose, 
toward  the  borders  thickly  clothed.  Scutellum  3'ellow ;  base 
black  ;  apical  teeth  small,  subapproxiniate,  toward  the  apex  black. 
Pleurib  wholly  immaculate,  greenish  yellow,  in  life  without  doubt 
green.  Abdomen  black  ;  second,  third  and  fourth  segments  each 
with  a  single  3'ellow  triangular  spot ;  or  greenish  yellow,  concave 
anteriorly,  and  the  acute  angle  extending  nearh'  to  the  middle  of 
the  abdomen  ;  posterior  and  lateral  margins  of  the  fifth  segment 
yellow,  3'et  the  transverse  smearing  black  and  more  pronounced ; 
sixth  segment  yellow.     Venter  wholly  yellowish  green  or  green, 
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immaculate.     Legs  luteous  ;  tarsi,  from  tUc  apex  of  the  first  joint, 
brownish  black.     Wings  pure  hyaline ;  veins  strongly  ochreous ; 
third  longitudinal  with  branch ;  discal  cell  emit^  two  veins. 
Hob. — California  (H.  Edwards). 

Oio-t-^mria  b'notat*  Loew.     ^     Cent.  vi.  22. 

Green.  Dorsum  of  the  thorax,  except  the  lateral  borders  and 
two  disks,  punctate ;  metanotura  and  abdominal  stripes  black ; 
only  one  submarginal  cell,  five  posterior. 

Long.  Corp.  5J  lin  ,  long.  al.  4V  lin. 

Vertical  triangle  black;  base  green;  frontal  triangle  minute, 
black.  First  two  joints  of  the  antennfe  cylindrical,  siibequal,  of 
ferruginous  red.  Face  totally  green,  not  prominent,  toward  the 
oral  aperture  strongly  receding.  Keel  moderately  convex  and 
obtuse.  Proboscis  pale  ;  palpi  concolorous,  la  belli  black.  Dorsum 
of  thorax  black;  two  small  spots  and  lateral  borders  green. 
Pleura?  green ;  breast  grayish  black.  Scutellum  totalU'  green  ; 
metanotum  black.  Abdomen  green  ;  the  stripe  towards  the  base 
of  the  first  segment  strongly  dilated,  in  the  second  and  third 
segments  profoundly  emarginated,  and  the  two  points  in  the 
tngle  of  the  fourth  segment  black.  Venter  wholly  green.  Legs 
ferruginous  red;  the  first  half  of  the  femora  and  base  of  the 
tibia;  3^ellow ;  the  apex  of  the  anterior  femora,  the  apex  of  the 
anterior  tibia;  and  all  the  tarsi  black,  but  the  posterior  metatarsus 
except  the  apex  and  base  of  the  anterior,  ferruginous  red.  Wings 
purely  hyaline ;  veins  strongly  ochreous ;  third  longitudinal  with- 
out branch ;  the  discal  cell  emits  three  equal  veins. 

ffab. — Illinois  (Le  Baron). 

OdoMomyialtiioptithalma  Loew.     g.    Cent,  vi,  2.3. 

Black,  varied  green,  eyes  strongly  pilose,  second  joint  of  the 
antennse  half  as  short  as  the  first.  Legs  luteous,  femora  except 
the  apex  black,  one  submarginal  cell  of  the  wings,  five  posterior. 

Long.  Corp.  4^  lin.,  long.  al.  3^  lin. 

Head  black ;  face  concolorous,  shortly  conical,  two  transverse 
spots  constituting  narrowly  interrupted  bands,  and  two  lesser  at 
the  anterior  margin  of  the  eye  pale  yellow.  E3'es  clothed  with 
compact  long  hair.  First  two  joints  of  the  antenna*  dark  yellow, 
toward  the  apex  obscure,  the  second  one-half,  and  the  last  longer 
than  the  first ;  the  third  joint  is  wanting  in  this  specimen.  Dor- 
sum of  thorax  with  rough  sub-luteous  black  hair,  posterior  angle 
jellowiBh  green.     Pleurae  concolorous,  whitish  hair,  two  spots  of 
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a  yellowish  green,  the  larger  ones  of  a  broken  angular  form,  the 
smaller  oblong  ovate.  Sciitellum  black,  narrowly  bordered  with 
yellowish  green.  Abdomen  black,  the  whole  margin  and  spots 
both  a  third  part  green,  in  the  second  segment  a  spot  large  and 
triangular,  not  reaching  to  the  anterior  margin:  the  third  mod- 
erate and  transverse,  the  fourth  narrow.  Venter  wholly  green. 
Legs  luteous  or  luteo-ochreous,  femora  except  the  apex  black. 
Wings  hyaline,  veins  thickly  ochreous,  third  longitudinal  without 
a  branch,  the  discal  cell  emits  three  equal  veins. 
Hah, — New  York  ;  New  Jersey. 

NoTB.  —This  species  on  account  of  the  first  joint  of  the  antennce  being 
longer  than  the  second  strongly  distinguishes  between  Stratiomyi»  and 
Odontomyise,  and  as  it  were  intermediate  on  account  of  the  simple  straight 
third  longitudinal  vein  refers  this  genus  to  the  Odontomyia  rather  than 
Stratiomyis. 

Odontom-i»  n  gerrima  Loew.    9     ^*'°'*  ^>  ^* 

Black,  bare,  scutellum  toot  lied,  apex  of  femora  and  tibiae,  and 
base  of  tibia*  and  tarsi  testaceous  ;  second  aMominal  segment, 
third  and  fourth  posterior  margins  near  the  border  and  all  of  the 
fifth  luteseent ;  face  protuberant,  extraordinarily  prominent,  first 
joint  of  the  antenna?  longer  than  the  second,  veins  of  the  wings 
strongl}'^  fuscous,  four  posterior  cells  and  two  submarginal. 

Tiong.  corp.  4  lin.,  long.  al.  3i  lin. 

Black,  shining,  bare,  whitish,  short  pubescent.  Head  concojor- 
ous,  longitudinal  fossa  of  the  front  and  both  margins  testaceous. 
Face  extraordinarily  prominent,  protuberant,  obtuse,  lateral 
margins  of  the  mouth  strongly  dilated.  Pro]K)scis  black,  stock 
drawn  out,  head  long  and  very  thick.  Antenntv  drawn  out,  black, 
first  joint  once  and  a-half  as  long  as  the  second.  Scutellum  wholly 
black,  teeth  fusco-testaceous.  Posterior  margins  of  the  second 
abdominal  segment,  third  and  fourth  toward  the  side  of  the  abdo- 
men of  a  luteseent  color,  thus  three  narrow  bands  are  seen,  broadly 
interrupted  ;  the  posterior  margin  of  the  fifth  segment  wholly 
luteseent.  Venter  black,  a  broad  disk  unequal  and  darkly  lutes- 
cent.  This  abdominal  picture  in  living  specimens  I  suspect  to  be 
wholly  green.  Legs  black,  apex  of  the  femora,  base  and  apex  of 
the  tibiie  and  first  and  last  joints  of  the  tarsi  except  the  apex  fusco- 
luteo-testaceous.  Wings  hyaline,  veins  strongly  brownish  black, 
costal  and  third  longitudinal  subfuscous  toward  the  apex,  third 
longitudinal  vein  with  erect  branch,  discoidal  cell  emits  two  veins. 

Middle  States* 
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OdctomyU  Bigriroitrii  Loew.     g.    Cent,  vi,  ivi. 

Black  and   ^^ellow  varied,  sciitellum  without   teeth,   two   sub- 
marginal  cells,  five  posterior. 

Long.  Corp.  5|  lin.,  lonjr.  al.  4J  lin. 

Black  and  3'ellow  varied,  clothed  with  pale  pubescence,  flead 
yellow ;  lateral  frontal  stripes  black,  broad,  abbreviated  anteriorly, 
posteriorly  with  a  black  spot  cohering  with  the  vertex ;  a  large  black 
spot  on  the  face.  Antennaj  black,  first  joint  a  little  longer  than  the 
second.  Proboscis  wholly  black,  palpi  concolorous.  Dorsum  of 
thorax  black,  margin  of  the  posterior  angles  pale  yellow.  Pleura? 
pale  yellow,  black  maculated  ;  breast  black.  Scutellum  shortened, 
pale  yellow,  toward  the  base  black.  Abdomen  broad,  subplanum, 
black,  from  the  angle  of  the  first  segment,  a  fepot  extends  laterally 
from  the  anterior  to  the  posterior  margins,  narrow  in  the  third 
and  fourth  margins  posteriorly  and  in  the  abdominal  margin,  all 
\m\e  yellow.  Venter  whollj-  pale.  Legs  black,  apex  of  all  the 
femora,  first  half  of  anterior  tibia?  and  base  of  anterior  and  poste- 
rior tjirsi  dilute  yellow  or  whitish.  Wings  pure  h^'aline,  veins 
strongly  ochreous,  third  longitudinal  with  branch,  thus  is  made 
two  marginal  cells ;  discal  cell  emits  three  veins  of  which  the  one 
preceding  the  last  is  much  shorter. 

Hab. — North  Wisconsin  (Kennicot). 

Note. -The  number  of  posterior  cells  in  distinguishing  Odontomyia 
causes  note,  which  is  greatly  relied  upon ;  less  is  determined  by  making  out 
the  number  of  submarginal  cells,  in  those  species  where  there  is  only  one 
submarginal  cell,  which  does  not  happen  rarely,  as  the  third  vein  may  be 
with  a  branch ;  or  where  two  submarginal  cells  are  found,  this  branch 
may  be  wanting. 

Odo*it:myia  pilima^a  Locw.     ^9     Crnt.  vi.  27. 

Black,  antenna*  rod,  dorsum  of  thorax  in  both  sexes  aureous 
tomentose,  abdomen  green,  median  stripe  black,  legs  luteous, 
anterior  and  i)osterior  tibia?  and  metatarsus  hairy  beneath;  four 
posterior  cells,  one  submarginal. 

$.  Thoracic  pile  shorter  than  in  known  species. 

9.  Front  near  the  ocelli  luteous  bipunctate. 

LouiT.  Corp.  4-4/j  lin..  long.  al.  ^y^^-^yj  lin. 

$,  Head  black,  face  scattered  with  white  hair,  obtuse  bicarinate, 
below  the  antennie  prominent,  toward  the  oral  a^x^rture  receding. 
Antenme  red,  apex  of  third  joint  black.  Proboscis  thick,  black. 
Thorax  wholl}*  black ;  dorsum  more  lutescent,  thin  in  real  male 
species  and  clothed  with  short  aureous  tomentose ;  pleuvie  white 
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pilose.  Sctiteilum  black,  teeth  and  apical  margin  greenish. 
Abdomen  green,  black  median  stripe,  moderately  dilated  poste- 
riorly. Legs  wholly  luteous;  anterior  and  posterior  tibiiB  and 
metatarsus  clothed  beneath  with  long  pallid  pile.  Wings  hyaline, 
veins  strongly  lutescent,  third  longitudinal  with  branch,  discal 
cell  emits  two  veins. 

9.  Similar  to  the  male.  Front  anterior  to  ocelli  luteous  bi- 
punctate,  and  on  both  sides  ornamented  with  an  aureous  tomentose 
spot.  Above  posterior  to  the  orbit  aureous  tomentose;  below 
covered  with  white.  Dorsum  of  thorax  closely  aureous  tomentose, 
pleurae  white  pilose.  Black  abdominal  stripe  in  third  and  fourth 
segments  more  dilated  than  in  the  male. 

Hah, — Illinois  (L.  Baron). 

Odontomyia  viripet  Loew.     ^.    Cent.  vi.  21 

Green,  doi-sum  of  thorax  except  the  posterior  angles,  triangu- 
lar spot  at  the  base  of  tbe  scutellum,  and  except  the  large  lateral 
spots  of  the  abdomen  and  border  of  the  fifth  segment  black. 
Legs  brownish,  first  half  of  the  femora  and  base  of  tibiae  yellow, 
apical  half  of  tibiae  and  tarsi  brownish  black ;  two  submarginal 
cells,  five  posterior. 

Long.  Corp.  5.^  lin.,  long.  al.  3J  lin. 

Related  to  Odoniomyia  megacephala^  but  the  head  is  smaller 
and  diverse  other  markings  on  the  abdomen.  Vertical  triangle 
black,  3-et  the  baie  green  ;  frontal  triangle  minute  black.  First 
two  joints  of  the  antennie  cylindrical,  equal ;  the  first  brownish 
black  ;  the  second  ferruginous  red  ;  the  third  joint  in  this  de- 
scribed specimen  is  wanting.  Face  green,  superior  margin  black, 
not  prominent;  towards  the  oral  aperture  strongly  receding, 
obtuse  carinate.  Proboscis  dilute  yellow,  palpi  concolorous, 
labelli  black.  Dorsum  of  thorax  black,  posterior  angles  green. 
Scutellum  green,  black  spot  of  the  base  broadly  triangular. 
Pleurae  green,  a  moderately  dilute  subfuscous  spot.  Abdomen 
black,  angle  of  the  first  segment,  a  large  lateral  spot  in  the  second 
and  third,  extending  to  the  anterior  and  posterior  margins,  sepa- 
rated from  the  anterior  margin  bv  a  black  band,  a  lesser  subrotund 
spot  in  the  fourth  segment,  and  the  posterior  and  lateral  borders 
of  the  fifth  segment  green.  Venter  wholly  green.  Femora  dilute 
yellow,  second  half  of  anterior,  last  third  of  middle,  and  apex  of 
posterior  ferruginous  red ;  tibite  ferruginous  red ;  apical  half  of 
anterior,  apex  of  posterior,  brownish  black  ;  tarsi  brownish  black; 
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first  joint  of  posterior,  except  the  apex,  reddish,  and  base  of  the 
lowest  anterior,  brown.  Wings  pure  hyaline,  valid  veins  obscurely 
ochreous,  third  longitudinal  with  branch;    the  discal  cell  emits 
three  equal  veins. 
Hob, — Carolina. 

OdoBtomyU  verUbrata  Say. 

S'  Mouth  deep,  black,  pale  within ;  hypostoma  with  an  elevated 
testaceous  knob;  antennae  deep  black,  terminal  joint  beneath 
dasky.  testaceous  ;  thorax  blackish,  with  hardly  perceptible  hairs; 
scutellum  dull  testaceous,  black  at  base ;  tip  a  little  hairy  ;  spines 
horizontal,  white ;  wings  white ;  poisers  white,  with  a  whitish 
glaucous  capitulum ;  feet  yellowish  white  ;  abdomen  subquadrate, 
much  depressed,  white ;  tergum  with  a  series  of  large  black  spots 
almost  connected  together. 

Length  S  rather  more  than  three-tenths  of  an  inch. 

Hab, — Northwest  Territory. 

Saj,  Complete  Writ,  i,  251 ;  Long's  Exped.,  App.,  869.  Wied.  Auas. 
Zw.  ii,  73,  20.     Bellardi,  Saggio.  etc.,  i,  38. 

Oiiatomyia  Paron  Walker,     g  9 . 

S.  Body  black;  head  as  broad  as  the  chest,  clothed  in  front 
with  short  whitish  hairs,  red  about  the  feelers;  eyes  reddish 
bronze ;  facets  of  the  fore-part  larger  than  those  elsewhere ;  mouth 
black;  feelers  black,  red  at  the  base;  chest  and  breast  thickly 
clothed  with  tawny  hairs ;  scutcheon  armed  with  two  tawny  teeth; 
Rides  and  under  side  of  abdomen  tawny,  sometimes  yellow  and 
tinged  with  green  ;  legs  tawny ;  wings  whitish  ;  wing-ribs  tawny; 
veins  yellow  ;  poisers  tawny,  with  apple-green  knobs. 

9.  Head  and  chest  bronzed  ;  head  black  about  the  base  of  the 
feelers. 

Length  of  body  3  lin.,  long.  al.  6  lin. 

Hab.— Trenton  Falls. 

Walker.     Lit  iii,  536. 

Odontoayia  intermedia  Wied.    9 . 

Fiihler  schwarz,  erstes  Ulled  nur  halb  so  lang  als  das  dritte. 
Untergesicht  schwarz,  fast  silberweisz  beliaart.  Stirn'  mitten  rost- 
gelhlich,  an  beiden  Seiten  schwarz,  mit  zwei  fast  silber- 
schimmemden  Flucken;  am  Scheitel  erstreckt  sich  das  Gelbo  bis 
in  den  Augen«  Riickenschild  schwarz,  sehr  kurz  kiesgelb  behaart; 
Brustseiten  hingegen  silberweisz  behaart ;  Rand  und  Darmen  des 
Schildchens  gelblische.     flinterleib  kaum  weiszlich  behaart ;  an 
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der  Spitze  der  Abschiiitte  2-4  anjedenSeite  ein  linienartiger  rost- 
gelblischer  Fleck  oder  eine  breit  unterbrochene  Binde ;  der  Hin- 
terrand  des  funften  Absehnittes  uberall  lehmgelblich  und  mit 
dem  Gelblichen  des  Seitenrandes  zusammenfliesend.  Bauch 
geiblich.  Fliigel  wasserklar ;  Rippe  und  die  zwcite  Ader  bis  zur 
Spitze  des  llippenfeldes  lehmgelblich ;  das  Randmal  und  die 
mittlere  Zelle  unigebenden  Adern  rein  braun ;  Schwingen  schon 
griin.  Beine  lehmgelblich;  Schenkel  fast  bis  zur  Spitze  pech- 
schwarz.     In  meiner  Sammlung. 

Lange  3^  Linien.     A  us  Nordamerika.    • 

IVied.  Au88.  Zw.  ii,  64,  5. 
GdontomylA  Virgo  Wiod.    $ . 

Der  europiiischen  Sir,  viridula  auszert  ahnlich.  Fiihlerwurzel 
rostgelb,  das  dritte  Glied  ist  verloren  gegangen.  Kopf  schwarz. 
Untergesicht  schneeweisz  behaart.  Riickenschild  schwarz,  mit 
greiser  Behaarung ;  Brustseiten  schwarz,  schneeweisz  1)ehaart ; 
l)ornen  des  Schildehens  lehmgelb.  Hinterleib  papageigriin,  mit 
breiter  schwarzer,  an  der  tfpitze  jedes  Absehnittes  wenig  ver- 
engerler,  an  der  Wurzel  des  letzten  Absehnittes  abgebrochener 
Strieme.  Bauch  griin,  an  der  Spitze  jedes  Absehnittes  ein  braun- 
licher  nicht  scharf  begrantzter  Fleck.  Fliigel  sehr  wasserklar,  mit 
lehmgelb  Adern;  Schwinger  lehmgelb  mit  griinem  Knopfe. 
Beine  iiberall  lehmgelb.     In  meiner  Sammlung. 

Liinge  4  Linien.     Yon  Savannah. 

Weid.  Auss.  Zw.  ii,  69,  13. 

Odon^.omyia  brevipennis  OH  v. 

Odontomyia  scutello  subbidentato  nigra,  abdomine  maculis 
lateral i bus  Ihivis  acutis. 

Elle  ressemble  aux  prec^dentes.  Les  antennes  sont  noires  avec 
les  deux  premiers  articles  jaunes.  La  tete  et  lo  corcelet  sont 
noiratres,  converts  d'un  le'ger  duvet  d'un  gris  un  peu  rousseatre. 

L'ecusson  est  noir,  et  arnio  de  deux  petites  Opines  rapprocliees, 
a  peine  apparentes,  jaunes.  L 'abdomen  est  noiratre  en  dessus, 
avec  une  suite  de  petites  taclies  jaunes  sur  les  cutes,  triangulaires, 
avec  leur  angle  interne  tii>saigu.  Le  dessous  est  d'un  jaune  un 
peu  livide.  Les  cuisses  sont  noirs,  avec  Textr^mite  jaune.  Les 
jambes  et  les  tarses  sont  jaunes.  Les  ailes  sont  transparentes,  avec 
les  nervures  l^gdrement  jaunes ;  elles  sont  courtes,  et  ddpassent  A 
peine  Tabdomen. 
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Elle  »e  troiive  dans  la  Carolina,  d'oii  elle  a  ^te  appartie  par  M. 
Bose. 

EdcjcI.  Method,  viii,  484,  13. 
Odontomyia  eineta  Oliv. 

0.  scutello  bidentato,  viridis,  thoracis  dorso  ni^ra,  abdomine 
nigro,  fasciis  tribus  interruptis,  flavin. 

Elle  est  presqu'aussi  gitinde  que  Todontom^'ie  fourchue.  Les 
antennes  sont  jaiinatres.  Le  tete  est  verte  ou  jaunatre,  avec  trois 
points  noirs  sur  le  vertex.  Le  dos  du  corcelet  est  noiratre.  Les 
cotw*  et  r^'usson  sont  verts  on  jaunatres;  celui-ci  est  arm^  de 
deux  petites  Opines.  L 'abdomen  est  noir  en  dessus,  avec  trois 
bandes  intcrrompues  et  un  pen  amincies  au  milieu,  d'un  jaune  plus 
oamoins  vert.  Le  dessous  du  corps  est  jaune  ou  vert.  Les  pattes 
soDt  jaunes.   Les  ailes  sont  transpareutes,  avec  les  nervures  jaunes. 

Elle  se  trouve  en  Carolina  ;  Illinois. 

Eocycl.  Method,  viii,  482,  8.   .Macquart,  Dipt.  Exot.  i.,  2,  189. 
Mtatomyia  flavioomis  Oliv. 

0.  scutello  bidentato,  nigra,  capite  scutelloque  flavis,  abdomine 
■tculis  lateralibus  argen'teis. 

Ella  a  un  p>eu  plus  de  trois  lignes  de  longueur.     Les  antennes 
sont  jaunes,  avec   Textr^mit^  noire.     La  tcte  est  jaune,  avec  les 
yeux  noirs.    Le  corcelat  est  noir,  avec  quelques  raies  formees  par 
un  duvet  argent^.      L'^cusson  est  grand,  jaune,  arm^  de  deux 
fortes  epines  de  la  meme  couleur.     L'al)domen  est  large,  court,  un 
peuaplati,noir,  avec  quatre  taches  de  chaque  cot<^,  formees  par  un 
duvet  argente.      Les  pattes  sont  noires,  avec  les  genoux  et  le 
premier  article  des  tarses  blanchatres.     Les  ailes  sont  transpar- 
entes.  avec  les  nervures  d'un  jaunne-brun.     Les  balanciers  sont 
jaunes. 
Elle  se  trouve  dans  TAmerique  septentrionale. 
Encycl.  Method,  viii,  438,  9.     Macquart,  Hist.  Nat.  Dipt.,  1,  248,  4. 
Mentomyia  hiaoToglyphioa  Oliv. 

0.  scutello  mutico  viridi,  abdomine  nigra,  maculis  lateralibus 
Tiridibus. 

Elle  est  de  la  grandeur  de  I'odontomyie  hydrol^on.  Les  an- 
tennes sont  noires.  La  tete  est  verte,  marquee  d'une  tache  noire, 
•ssez  grande,  a  la  partie  ant^rieure ;  de  deux  autres  un  ])eu  au 
dessus,  sinueuses,  et  d'une  triangulaire,  anterieurement  dent^e, 
aur  le  vertex.  Le  corcelet  est  noir&tre  avec  le  c6t^  et  P^cusson 
▼erts ;  oelni-ci  est  mutique  ou  arm^  de  deux  epines  a  peine  appar- 
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cntes.  L 'abdomen  est  noir,  avec  trois  petites  taches  verd&tres 
sur  les  cotes,  et  ime  sur  Tianns.  Le  dessous  dii  corps  est  vert  ou 
d^une  vert-jaime.  Les  cuUses  sont  noires,  avec  Textrdmitd  jaane. 
Les  jambes  et  les  tarses  sont  jaunes,  taches  de  noir.  Les  ailes  ont 
une  Idg^re  teinte  d'un  brun-rousseatre,  surtout  vers  le  bord 
exterieur. 

Carolina  and  Dist.  Columbia. 

Encycl.  Method,  viii,  434,  11. 

Odontoxnyia  intermpta  Oliv. 

O.  scutello  bidentato,  nigra,  abdomine  fasciis  tribns  interruptis, 
anoque  Havis. 

Elie  est  de  la  grandeur  de  Podontomyic  tigrine.  Les  antennes 
sont  noires.  La  tete  est  noire  avec  une  petite  tacbe  oblongue, 
laune  sur  le  vertex.  Le  corcelet  est  noir,  convert  d'un  l^er 
,  duvet  court,  argent^.  L'^cusson  est  de  la  meme  couleur,  et  est 
arm^  de  deux  i>etite8  Opines  jaunes.  L'abdomen  est  noir,  avec 
trois  petites  taches  sur  les  cotes,  d'une  ^gale  ^imisseur,  et  une  sur 
Tanus,  d'un  jaune-verdatre.  Les  pattes  sont  jaunes,  avec  les 
cuisses  presqu'^nti^rement  noires.  En  dessous  la  poitrine  est 
noire,  et  Pabdomen  est  vcrdatre.  Les  ailes  sont  transparentes, 
avec  les  nervures  d'un  brnn-rousseatre. 

Carolina. 

Encycl.  Method,  viii,  433,  8. 

Odontomyi«  obsonra  <>iiv. 

O.  scutello  flavo  mutico,  nigra,  capite  flavo  punctate. 

Elle  est  de  la  grandeur  de  I'odontomyie  tigrine.  Les  antennes 
sont  noires,  avec  la  base  d'un  jauno-obscur.  La  tete  est  noire, 
avec  quelques  points  et  le  bord  posterieur  jaunes.  Le  corcelet  est 
noir,  convert  d'un  Idger  duvet  d'un  gris-rousseatre.  L¥cusson  est 
jaune,  sans  Opines,  ou  voit  seulment  quelques  cils  qui  tiennent  lieu 
d'^pines.  La  poitrine  est  noire  avec  un  pen  de  jaune  sur  les  cdtes. 
L'abdomen  est  noir,  avec  quelques  taches  triangulaires  pen  appar- 
entes  sur  les  cdt^s,  form^es  par  un  Idger  duvet  argent^.  Le 
dessous  est  noir,  avec  tache  verte  a  la  base.  Les  cuisses  sont 
noires,  avec  les  genoux  jaunes.  Les  jambes  et  les  tarses  sont 
jaunes.  Les  ailes  sont  transparentes,  avec  les  nervures  leg^rement 
jaunes. 

Carolina. 

Enoycl.  Method,  viii.  433,  7.     Macquart,  Dipt.  Exot.,  i,  2,  189. 
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March  7,  1882. 
The  President,  Dr.  Leidt,  in  the  chair. 

Thirty-five  persons  present. 

The  death  of  Joseph  Pancoast,  M.  D.,  was  announced. 

The  Belafion  of  Heat  to  the  Sexes  of  Flowers. — Mr.  Thomas 
Mebhan  observed  that  the  best  fields  for  biological  research  were 
to  be  found  amongst  objects  with  which  we  have  alreafly  a  more 
or  less  familiar  acquaintance.  One  fact  observed  will  prove  a 
stepping-stone  to  higher  knowledge.  His  first  new  discoveries  in 
Acer  dasycarpum  J  iha  common  silver  maple  of  our  streets,  Wf  re 
communicated  to  the  Academy  and  published  in  the  Proceedings 
for  1868,  and  there  had  been  interesting  observations  made  on 
this  species  in  the  line  of  those  discoveries  on  many  occasions 
since  that  time.  In  that  paper  it  was  noted  that  the  tree  was  not 
polygamous,  as  stated  in  the  text-books,  but  strictly  monoecious 
or  dioecious.  There  were  no  hermaphradite  .flowers,  but  each  tree 
was  either  male  or  female,  though  occasionally  the  separate  sexes 
were  found  on  the  same  tree.  The  male  flowers  have  no  trace  of  a 
gyn(Bcium,butthe  female  flowers  have  well-formed  anthers,  but  never 
have  pollen,  or  even  perfect  themselves  by  lengthening  filaments, 
as  in  the  perfect  male  flower.  Notwithstanding  the  perfect  foim 
of  the  anther,  the  stamens  in  the  female  are  abortive.  But  the 
cliief  physiological  fact  of  importance  noted  in  the  paper  of  1868, 
was  that  a  tree  which  for  yeirs  would  proiluce  nothing  but  female 
flowers  would  sometimes  chans^e  the  sex,  and  bear  only  male 
flowers ;  while  no  instance  could  be  found  of  a  male  tree  eventu- 
ally producing  female-bearing  branches.  During  the  fourteen 
years  since  this  discovery  was  recorded,  Mr.  Meehan  said  he  had 
found  frequent  instances  of  change  from  female  to  male  as  at  first 
ol)served,  but  not  one  instance  of  change  from  male  to  female. 
There  could  l>e  no  doubt  of  the  order  in  which  the  sexual  change 
occurred.  While  the  maple  was  growing  vigorously  it  followed 
the  rule  with  all  trees  and  made  no  attempt  to  flowen  With 
some  check  to  the  vegetative  force,  the  reproductive  power 
asserted  itself,  and  flowering  began  ;  this  is  the  second  stage. 
With  a  greater  check  to  the  vegetative  force,  only  male  flowers 
resulted.  This  was  the  tliird  stage.  Since  that  time  he  had 
shown  to  the  Academy  that  when  a  maple-tree  passed  from  thfe 
vegetative  to  the  reproductive  condition,  and  bore  at  once  male 
flowers  only,  it  was  a  leap  down  from  the  flrst  to  the  third  stagey 
missing  the  second  or  female — for  he  had  found  that  though  the 
nmount  of  vital  power  exerted  in  the  production  of  seeds,  and  the 
immense  loss  of  leaves  which  the  production  of  seed  implied  (td 
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all  know  who  are  familiar  with  the  silver  maple  after  bearing  a 
heavy  crop  of  seeds),  the  female  trees  of  the  same  age  and  nnder 
the  same  circumstances,  were  usually  as  large  as  the  males  which 
had  no  such  strain  on  their  nutritive  powers. 

He  desired  the  members  to  paune  here  a  few  minutes,  while  he 
called  their  attention  to  another  matter  which  he  had  recently 
brought  to  the  notice  of  the  Academy.    It  was  in  relation  to  the 
influence  of  heat  on  flowei-buds.     About  the  time  of  the  &11  of 
the  leaf,  there  is  little  to  distinguish  a  flower-bud  from  a  leaf-bud. 
But  the  flower-bud  continues  to  grow  at  a  comparatively  low 
temperature  at  which  the  leaf-bud  remains  stationary.   Even  when 
the  thermometer  was  several  degrees  below  the  freezing  point, 
flower-buds  would  increase  in  size,  though  naturally  much  more 
rapidly  when  above  this  line.     In  the  peach,  the  growth  of  the 
flower-bud  was  very  rapid  between  82^  and  40^  Fahr.,  until  by 
early  spring  they  will  have  reached  often*as  much  as  three-fourths 
larger  in  size.  Indeed,  a  peach-bud  will  often  have  its  flowers  fUlly 
expanded  before  the  leaf-bud  has  scarcely  begun  to  grow.   We  learn 
from  this  lesson  that  it  takes  less  heat  to  develop  a  flower-bud  than* 
leaf-bud.     In  the  light  of  these  observations,  he  had  been  watch- 
ing during  the  past  winter  the  behavior  of  the  buds  on  the 
silver  maple.      These  advanced  gradually  until,  by  February  33, 
they   commenced  to  expand — the  leaf-buds   remaining  as  they 
were  at  the  fall  of  the  leaf.     They  had  been  expanding  continu- 
ally as  the  days  were  warmer  or  colder,  up  to  the  present  d^ 
(March  7),  but  the  expanding  blossoms  have  been  wholly  male 
flowers.  Only  to^ay,  as  noted  in  the  Rt>ec*imens  exhibited,  were  the 
purple  tips  of  the  pistils  visible  through  the  parting  bud-scales.     It 
was  obvious  that  here  we  had  reached  another  important  stage  in 
the  life  history  of  the  maple-tree.      First,  it  requires  less  heat  to 
induce  growth  in  a  maple  flower-bud  than  a  leaf-bud ;  secondly,  it 
requires  less  heat  to  induce  growth  in  the  male  flower  than  in  the 
female. 

Comparing  the  male  with  the  female  trees,  Mr.  Meehan  noted 
ditferences  in  their  habits  of  growth.  Taking  a  twig  of  the  last 
season's  growth,  in  a  flowering  condition,  one  or  two  blossoms 
might  appear  alongside  of  the  leaf-bud ,  in  trees  of  either  sex.  So  far 
we  could  find  no  difference.  But  in  the  female  tree  thvi  central  or 
leaf-bud,  when  it  pushed  into  growth  in  the  spring,  made  a  shoot 
of  several  or  many  inches  in  length  according  to  the  vigor  of  the 
tree  or  parent  branch.  In  the  male  tree,  on  the  contrarj',  the 
central  growth  was  not  more  than  perhaps  a  quarter  of  an  inch, 
forming  a  mere  tuft  of  leaves  on  tlie  top  of  what  was  a  head  of 
male  flowers.  In  fact  these  branches  were  reduced  to  mere  spurs, 
and  weak  spurs  at  that.  He  had  measured  these  little  branches 
or  spurs  which  had  been  bearing  male  flowers  for  ten  successive 
years,  which  were  not  more  than  from  three  to  five  inches  in 
length,  and  not  thicker  than  wheat  straws.  It  was  from  these 
spurs  that  the  great  mass  of  opened  flowers  appeared.    The  male 
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flowers  on  the  shoots  of  last  year  did  not  advance  as  did  the 
flowers  on  the  spurs.  It  is  very  important  to  note  this  fact 
These  are  only  now  opening,  and  are  cotemporaneous  with  the 
0|>ening  of  the  female  flowera  which,  like  them,  are  sparsely 
arranged  around  the  axillary  bud  of  the  past  season.  The 
immense  amount  of  pollen  from  the  early  flowers,  forming  the 
great  bulk  of  all  the  pollen  produced  by  the  tree,  is  scattered 
before  the  female  flowers  open,  and  is  absolutely  useless  for  any 
purpose  of  fertilization,  or  useless  for  any  purpose  of  individual 
beneflt  to  the  tree  or  to  the  race,  so  far  as  we  can  see.  These 
later*opening  flowers,  formed  on  the  wood,  of  last  year,  are 
evidently  the  chief  reliance,  if  not  the  only  reliance,  of  the  female 
flower  for  its  reproductive  energy. 

Just  here  an  objection  may  be  raised.  If  it  be  heat  alone 
which  advances  the  male  flowers  on  the  spurs,  why  does  it  not 
advance  them  on  the  wood  of  last  year?  If  it  take  less  heat.to 
bring  forward  a  male  flower  than  a  female  flower,  why  is  not  this 
power  exhibited  when  the  separate  flowers  happen  to  be  on 
branches  both  apparently  alike  in  vital  conditions?  Here  we 
may  return  to  the  point  we  diverged  from.  We  have  seen  that 
there  are  successive  stages  from  a  high  vegetative,  but  un|HX>duc» 
tive  condition,  to  one  of  fertility ;  imd  again  one  lower  than  this, 
lower  in  comparison  with  vegetative  power,  in  which  the  pucely 
male  or  sterile  condition  is  reached.  In  other  words,  a  highljr 
vital  condition  is  more  closely  allied  with  those  attributes- which 
characterize  the  female  sex  than  with  those  charactecisttc.of  the 
male,  and  we  ma^*^  therefore  reasonably  look  for  some,  influence  in 
the  female  direction  on  the  male  flower  where  these  conditions 
exist.  Therefore  male  flowers  on  a  shoot  characterized  by  a  highly 
vitalized  condition,  would  be  likely  to  resist  influences  to  which 
they  would  be  otherwise  subjected^  In  short  a  male  flower  on  a 
strong  branch  ought  not  to  yield  as  readily  to  the  excitement  <^ 
heat  as  one  growing  on  a  weak  branch.  At  any  rate  the  fact  that 
the  whole  of  the  wetik  spurs  of  the  maple-tree  produce  nothing 
but  male  flowers,  and  that  these  male  flowers  expand  at:  a- lower 
temperature  than  the  females  do,  is  conclusive  as  to  the  law, 
whatever  answer  the  objection  may  receive. 

This  law,  thus  demonstrated,  will  be  of  great  practical  valtie  to 
culturists.  So  far  as  the  single  point  of  the  advancement  of  the 
flowers  by  a  low  temperature  is  concerned^  the  peaoh^grower  will 
be  interested  in  keeping  the  temperature  CQiol  90  that  there  shafl 
be  no  advance  of  the  flower  until  the  temperature  is  high  enough 
to  bring  forth  the  leaf-buds  as  well.  N.ow  we  can.  go  further 
and  understand  why  some  amentaceous  plants  so  often  .produce 
no  fruit  or  imperfect  seeds.  It  is  well  known  that  isolated  trees 
of  birch,  though  [H'oducing  abundance  of  male  and  female  flowers, 
very  often  have  not  a  perfect  seed.  We  may  now  see  how  the 
oatkins  may  be  brought  forward  by  a  low  temperature  not  sofll* 
eient  to  excite  the  finnale  flowers,  and  thus  leii^  tbtaiiio  matniii 
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and  shed  their  pollen  before  the  weather  is  warm  enongh  to  bring 
forward  the  female  blossom  to  receive  the  necessary  pollination. 
In  seasons  where  the  weather  is  cool  till  the  regular  springtime 
comes,  or  in  climates  where  there  is  little  very  exciting  warmth 
till  the  regular  growing  time  arrives,  there  is  not  likely  to  be  so 
great  a  period  between  the  opening  of  the  male  and  the  female 
flowers.  That  this  is  the  case  with  the  common  European  hazel  or 
filbert  as  grown  in  this  country,  an  examination  to-day  clearly 
indicates.  The  catkins  have  attained  their  flill  length,  and  the 
anthers  are  ready  to  shed  their  pollen  with  another  day's  san, 
but  there  is  no  sign  yet  of  the  little  purple  stigmas  bursting 
through  the  scales  of  the  buds  which  form  the  female  flowers. 
Should  the  anthers  disperse  their  pollen  to-morrow,  as  they  doubt- 
less will  if  the  temperature  rises  to  45^,  there  certainly  can  be  no 
fertilization,  and  consequently  no  hazel-nuts  from  the  trees  in 
question  next  3'ear.  It  was  a  well-known  fact  that  the  European 
hazel-nut  often  failed  to  bear  nuts  in  this  part  of  Pennsylvania, 
and  we  have  clearly  the  explanation  in  the  facts  now  developed. 
In  Europe  there  were  seldom  such  failures,  the  climate  being  prolf- 
ably  favorable,  more  favorable  to  the  simultaneous  production 
of  male  and  female  flowers. 

Mr.  Meehan  then  briefly  referred  to  the  influence  which  these 
new  facts  must  have  on  questions  of  dichogamy.  There  need  not 
necessarily  be  any  constant  rule  in  the  production  of  proterandrous 
or  proterogynous  flowers.  We  might  expect  to  flnd  proterandry 
prevailing  to  a  greater  extent  in  plants  growing  where  there  was 
a  more  constant  succession  of  warm  and  cool  daj^s,  than  in  the 
same  species  growing  where  the  climate  is  not  what  is  called 
changeable,  that  is  to  say,  where  the  temperature  was  regularly 
low  until  the  regular  spring  season  had  arrived,  in  which  case 
there  would  not  be  much  difference  in  time  between  the  advance 
of  stamens  or  pistils. 

In  conclusion  he  said,  if  he  might  be  allowed  to  generalize  from 
this  experience  with  the  maple-tree,  the  following  principles  seem 
proven : — 

Male  flowers  do  not  appear  on  female  maple-trees  till  some  of 
its  vital  power  has  become  exhausted. 

Branch-buds  bearing  female  flowers,  have  vital  power  sufldcient 
to  develop  into  branches. 

Branch-buds  bearing  male  flowers,  have  not  vital  power  enough 
to  develop  into  branches,  but  remain  as  spurs,  which  ever  after 
produce  male  flowers  only. 

Buds  producing  male  flowers  only,  are  more  excited  by  heat  than 
females^  and  expand  at  a  low  temperature  under  which  the  females 
remain  quiescent. 

A  few  warm  days^  succeeded  by  cooler  ones,  will  therefore  make 
a  corresponding  difference  in  time  between  the  opening  of  the 
•male  and  the  femlEile  flowers,  and  possibly  in  the  proportionate 
advancemeftt  ofj^e  stamehsand  pistils  in  hermaphrodite  flowers. 
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Professor  Heilprin  remarked  that  in  the  south  of  Franoe  there 
were  often  warm  days  in  winter,  much  as  we  have  here,  but  he 
believed  there  were  no  failures  in  the  hazel-nut  there. 

Mr.  Meehan  said  that  when  he  used  the  word  Europe,  he  had 
England  in  his  mind,  as  his  own  personal  experience  was  chiefly 
drawn  from  there.  In  that  country,  he  believed,  the  catkins  were 
never  brought  on  by  warm  d&ys  in  winter,  so  as  to  mature  before 
there  was  warmth  enough  to  develop  the  female  flowers. 

The  President,  Dr.  Joseph  Leidt,  inquired  whether  the  Amer- 
ican species  ( Gorylus  Americana)  exhibited  the  same  character- 
istics as  the  English  species  ? 

Mr.  Meehan  replied  that  he  believed  it  would  be  found  to  do  so, 
in  some  degree. 

On  Balanoglo88U8^  etc. — Prof.  Letdt  stated  that  in  a  recent  trip 
to  Atlantic  City,  he  had  observed  the  singular  worm,  Balanoglossus 
aurantiacua.  It  occurs  in  moderate  number  along  the  shore  of  a 
pond  between  the  beach  and  the  lighthouse.  In  the  same  position 
he  had  collected  Solen  ensis,  specimens  of  which  were  presented 
this  evening.  As  this  occurred  in  considerable  number,  he  had 
procured  a  suflScient  quantity  to  try  it  as  an  article  of  food,  and 
had  found  it  to  make  excellent  soup.  In  the  vicinity  he  had 
picked  up  a  number  of  specimens  or  Actinia  rapi/ormia,  which 
had  been  recently  thrown  upon  the  beach.  On  a  former  occasion, 
at  Atlantic  City,  he  had  observed  another  Actinia,  the  Bicidium 
parasiticum^  which  is  parasitic  on  the  large  jelly-flsh,  Cyanea 
arctica,  so  frequently  thrown  on  shore  during  the  summer. 

ScolithuH  in  Gravel, — Prof.  Leidy  remarked,  that  since  making 
the  communication  on  some  rook  specimens,  he  had  been  led  to 
suppose  that  if  the  quartzite  pebbles  of  our  gravels  were  largely 
derived  from  the  Potsdam  sandstone,  the  characteristic  fossil, 
ScolithuB^  would  be  found  as  an  occasional  associate.  With  this 
view  he  had  recently  taken  an  opportunity  of  examining  a  gravel 
bank  on  the  University  ground,  and  had  there  picked  up  the  three 
specimens  exhibited,  with  well-marked  ScolithuSy  which  were 
broken  from  as  many  boulders.  He  also  directed  attention  to 
specimens  presented  by  Mr.  John  Ford.  These  consist  of  pebbles 
of  a  chalky  white  porous  siliceous  rookv  with  impressions  of 
brachipoc)  shells,  which  were  picked  up  from  the  gravel  of  the 
reservoir  at  Fairmount  Park. 


Maroh  14. 
The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-three  persons  present. 
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The  death  of  Geo.  B.  Dixon  and  that  of  James  Lanman  Harmer, 
members,  were  announced. 

On  the  Occurrence  of  Ammonites  in  Deposits  of  Tertiary  Age. — 
Professor  Anqsix)  Heiij»rin  stated  that  he  desired  to  place  on 
record  the  discovery  of  the  remains  of  ammonites  in  deposits  of 
tertiary  age.  Hitherto  the  members  of  this  group  of  cephalopod 
mollusks  were  considered  to  have  become  extinct  with  the  creta- 
ceous mesozoic)  period,  no  form  having  thus  far  been  found 
either  in  Europe  or  America,  or  in  any  other  country  whose 
geology  had  been  worked  up,  that  could  with  positivenesfii  be 
stated  to  have  transgressed  the  limits  of  this  period.  The  speci- 
men particularly  referred  to  (now  in  the  possession  of  the  Academy) 
was  found  imbedded  in  a  rock  fragment  belonging  to  the  so-called 
Tejon  group  of  Fort  Tejon,  California,  a  series  of  rock  deposits 
considered  by  the  late  Mr.  Gabb  and  Prof.  Whitney,  of  the  Cali- 
fornia Survey',  to  represent  the  uppermost  member  of  the  cretaceous 
deposits  of  that  State.  Mr.  Heilprin  stated  that, having  recently 
had  occasion  to  carefully  study  the  fossil  organisms  contained  in 
the  Tejon  rocks,  and  the  t^ypes  of  the  collection  (deposited  in  the 
Academy  Museum)  which  form  the  basis  of  Gabb's  important 
work  on  the  palaeontology  of  California,  he  had  arrived  at  the 
conclusion  that  these  so-called  cretaceous  deposits  were  unques- 
tionably tertiary,  a  view  which  had  likewise  been  maintained  for 
some  time  by  the  late  Mr.  Conrad,  but  which,  in  the  absence  of 
positive  evidence,  appears  to  have  been  subsequently  abandoned. 
Mr.  Heilprin  further  remarked  that,  with  the  exception  of  one 
solitary  fragment  of  an  ammonite,  there  was,  to  his  knowledge, 
not  a  single  distinctively  cretaceous  type  of  organism  to  be  found 
in  all  the  rock  fragments,  but,  on  the  contrary,  several  genera, 
distinctively  tertiary,  and  not  known  anywhere  to  have  appeared 
before  that  period,  were  characteristic  of  these  tWgments. 
Furthermore,  these  last  contained  a  few  species  undistinguishahle 
from  forms  found  in  the  tertiary  deposits  of  the  east<*m  United 
States.  In  answer  to  certain  remarks  made  by  Dr.  Horn,  as  to 
the  stratigraphical  position  occupied  by  the  rocks  whence  the 
specimens  were  obtained.  Prof  Heilprin  stated  that  he  was  aware 
that  the  deposits  in  question  had  been  described  as  lying  conform- 
ably with  the  cretaceous,  but  that  stratigraphical  positiop  by  itself 
was  no  criterion  for  determining  the  geological  age  of  a  horizon, 
the  only  true  test  being  the  facies  of  the  contained  organic  remains. 
The  discovery  of  ammonitic  remains  in  tertiarj'  strata  need  not 
especially  surprise  the  geologist,  since  recently  Prof.  Waagen,  of 
Vienna,  had  announced  their  discovery  in  the  carboniferous  of 
India,  two  degrees  lower  in  the  geological  scale  than  the  deposits 
they  had  up  to  that  time  been  suppos^^  \o  oharapterize. 
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March  21. 
Mr,  Mkehan,  Vice-President,  in  the  chair. 

Twenty-seven  persons  present. 

On  the  Condylarthra, — Professor  Cope  made  some  observations 
on  the  characters  of  the  newly-discovered  group  of  Perissodactyle 
ungulates,  which  he  had  called  the  Condylarthra,  He  defined  it 
as  follows,  comparing  it  with  the  typical  Perissodactyla,  which  he 
referred  to  a  suborder,  under  the  name  Diplarthra : 

Astragalus  with  one  uniformly  convex  distal  articular  face; 
humerus  with  epicondylar  foramen.  Condylarthra. 

Astragalus  with  two  truncate  or  concave  distal  articular  facets 
for  the  cuboid  and  navicular  bones ;  no  epicondylar  foramen  of 
humerus.  Diplarthra, 

The  Condylarthra  have  as  yet  been  only  found  in  lowest  horizon 
of  the  Eocene  period,  the  Puerco  and  Wasatch,  and  only  on  the 
North  American  Continent.  Appropriately  to  this  position  in 
time,  its  structure  indicates  that  it  is  the  most  primitive  type  of 
the  order  of  the  Pe.ris8odax:tyla,  A  number  of  genera  and  species 
belong  to  it,  and  these  fall  into  two  families,  which  are  defined  as 
below.  They  conform  to  the  definitions  of  the  order,  in  possess- 
ing an  alternating  arrangement  of  the  carpal  bones,  and  a  third 
trochanter  of  the  femur.  The  approximation  to  the  Hyra,coidea 
is  greater  than  that  of  an}*^  group  of  the  Perissodactyla,  That 
order  agrees  with  the  Condylarthra  in  the  simple  articular 
extremity  of  the  astragalus^  which  is,  however,  less  convex ;  but 
it  has  a  very  i>eculiar  articulation  with  the  anterior  face  of  the 
distal  extremity  of  the  fibula,  seen  in  no  other  group  of  ungulates. 
In  the  manus  the  lunar  bone  is  very  peculiar,  not  being  divided 
below  into  two  facets  as  in  other  ungulates,  and  articulating  with 
the  carpals  of  the  trapezoides  series  (the  intercalare)  as  well  as 
with  the  unciform.  In  these  points  the  Condylarthra  agree  with 
other  Perissodactyla.  In  Hyrax  there  js  also  qo  epicondylar 
foramen.     The  two  families  are  defined  as  follows  •* 

Dentition  bunodont ;  toes  5-5 ;  premolar  teetl^  different  ft*om 
the  molars  above  and  below.  fhenacodontidm. 

Dentition  lophodorit,  with  crescents  and  deep  valleys;  pre- 
molars partly  like  molars  below ;  tqes  ?  Meniscotheriid«, 

The  bunodont  dentition  and  five  toes  on  all  the  feet,  give  the 
Phenacodontidse  the  lowest  place  in  the  suborder  and  order,  as  the 
most  generalized  type  ki^qwn.  The  Meniscotheriidm  have  a  quite 
specialized  dentition,  and  until  I  learned  its  oondylarthrous 
character,  I  was  at  a  loss  to  account  for  the  presence  of  such  per- 
fection in  so  old  a  type.  The  number  of  the  toes  is  yet  unknown, 
but  I  suspect  fron^  tl^e  large  size  of  those  I  have  seen,  that  they 
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are  less  numerous  than  in  the  Phenacodontidse.  It  appears  to 
have  had  no  descendants,  and  is  a  good  illustration  of  Dr. 
Kowalewsky 's  views  as  to  the  persisteneeof  the ''  adaptive  "  over  the 
"  non-adaptive  "  types  of  articulation.  Kowalewsky  observed  that 
the  type  of  Ungulata  which  have  the  carpo-inetacarpal,and  tarso- 
metatarsal articulations,  simple  and  not  alt«*mating,  have  become 
extinct.  In  those  which  persisted,  the  metapodials  articulate 
with  two  bones  of  the  carpal  or  tarsal  series.  Thfe  same  rule  has 
generally  applied  in  the  Ungulates  to  the  distal  astragalar  articu- 
lation. The  Diplarthra  and  Amhlypoda^  with  the  double  articu- 
lation, have  left  descendants,  while  the  Condylarthra^  with  the 
single  articulation,  have  disappeared  without  leaving  a  trace.  The 
ProboHcidea,  wlHcb  have  the  same  simple  distal  articulation,  still 
remain,  however,  to  show  an  exception  to  this  generalization. 
The  Condylarlhra  are  distributed  as  follows : 

'  PHSNACODOMTIDiB. 

Pticroo.     WMfttoh. 

Anacodon^ 1 

Phenacodti8f 2  8 

Protogania 1 

Pantolambda, 1 

CatttthUFVg, 8 

AnisonehuSf *    ...  1 

ffaploeonuif 8 

Periptyekug, 1 

MSNISCOTHBBIIDiB. 

Menucotherium^ 8 

15  9 

The  genera  of  Phenncodontidas  are  distinguished  as  follows  ; 

I.  Fourth  superior  and  inferior  premolare  with  an  internal  cusp. 

LHSt  HU|ierior  premolars  with  two  external  cusps  ;  inferior  molars  with 

well-developed  cusps.  Phemieodui, 

Inferior  molars  with  Hat  grinHmg  faces ;  no  cusps.  Anarofton, 

Last  RU|)erior  premolar  with  but  one  external  cusp ;  inferior  molars 

with  Vm,  Protogonia, 

Inferior  premolars  consisting  of  an  anterior  F  and  a  posterior  longiiu- 

dinal  crest.  Pantolavtbda, 

II.  Fouith  su|>erior  premolar  with  a  high  internal  cingulum  couceuiric 

with  the  single  external  cusp, 
a.  Su|)erior  molara  with  intermediate  tubercles  ;  fourth  premolars  with 
internal  cusps. 
Posterior  inuer  tubercles  of  the  superior  molars  not  cut  off;  several 
su|)erior  premolars  with  internal  cin>;ulum.  Catathlaus, 

aa.  Supeaor  molars  wi  h  intermediate  tubercles  forming  branches  of  a  F 
with  the  anterior  inner ;  i>osterior  inner  distinct  and  cut  off  by  a 
groove  ;  inferior  premolars  without  inner  cusps;  first  inferior  tine 
mo'ar  tubercular. 
Third  sup«*rinr  premolar  with  elevated  internal  crest.  Anisonrhui. 

Third  superior  premolar  a  cone  without  inner  ciest.  Haploeontu, 

oaa. 8u|»erior  molars  unknown;  inferior  true  molars  with  anterior  lobe; 
the  tii^t  with  a  transverse  heel  instead  of  op|)08ite  tuliercles. 
Anterior  exteiiial  lobe  of  inferior  molars  foiming  a  cuttin^edtre. 

l^eriptyehuM, 
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Tlie  only  genus  of  the  above,  in  which  the  structure  of  the  feet 

is  well  known,  is  Phenacodus.    It  is  partially  known  in  Catathlseus. 

The  only  genus  of  Meniacotheriidae  is  distinguished  as  follows : 

Inferior  premolars  oonsistiDg  of  two  V%.  MenUeotherium. 


Variation  in  tke  Nent  Forms  of  the  Furrow  Spider^  Epeira 
strix. — Rev.  Dr.  H.  C.  McCoOK  remarked  that  he  had  obser\''ed 
that  some  of  the  orbweaving  spiders  had  a  marked  tendency  to  vary 
the  forms  of  their  nests.  The  spinning  work  of  spidera  may 
be  classified  as  (I),  the  nnare,,  spun  for  the  capture  of  prey ;  (2  , 
the  enswathmenty  by  which  insects  are  disarmed  and  prepared  for 
food;  (3),  the  gonsamer^  used  for  purposes  of  aqueous  or  aerial 
locomotion  ;  (4),  the  cocoon^  spun  for  the  propagation  and  protec- 
tion of  the  species ;  and  <  5),  the  nesl^  which  is  a  domicile  more  or 
less  elaborate  and  permanent,  within  or  under  which  the  aranead 
dwrlls  for  protection  against  enemies  and  weather  changes.  As  a 
rule,  the  great  groups  of  Orb  weavers  differ  from  each  other  and 
agree  within  themselves  in  tiie  characteristic  form  of  nest.  The 
form  prevailing  in  each  family  is  substantially  the  same ;  each 
species  appears  to  adhere  quite  steadily  to  one  characteristic  form ; 
but  there  are  some  marked  variations  in  the  habit  of  certain 
species,  the  most  decided  of  which  have  been  observed  in  the  case 
of  Epeira  strix.     Some  examples  of  this  were  given. 

1.  The  ordinarj^  nest  of  Strix  when  domiciled  in  the  open  field 
or  wood,  is  a  rolled  leaf.  A  single  leaf  is  taken,  the  edge  pulled 
up,  drawn  under  and  fastened  by  adhesive  threads  into  a  rude 
cylinder,  within  which  the  spider  hides  during  the  day-time.  A 
thread  connection  with  the  foundation  lilies  of  the  snare  is  main- 
taine<l ;  but  rarely  with  the  centre  of  the  orlj  by  a  taut  trap- 
line  as  is  the  habit  of  the  Insular  spider,  Epeira  insularis. 

2.  A  second  form  of  nest  varies  from  the  rolled  leaf  nest,  in 
having  the  edges  of  two  adjacent  leaves  bent  towards  each  other 
and  lashed  together  on  the  exterior  at  the  juncture  by  silken  cords, 
and  on  the  interior  by  adhesive  tissue-web.  An  oval  opening  is 
left  at  the  united  points  of  the  leaves,  through  which  the  connect- 
ing line  passes  to  the  snare.  The  spider  domiciles  within  the 
leafy  cavern  thus  formed. 

3.  Again,  the  spider  avails  herself  of  small  holes  in  wood  or 
stone,  openings  in  fences,  the  interspace  between  curled  bark  on 
the  trunk  of  old  trees,  or  some  like  cavity,  which  she  appropriates 
as  a  nesting-place.  A  slight  lining  will  generally  be  found  upon 
the  concave  surface.  Dr.  McCook  had  noticed  that  in  such  cases 
the  snare  is  sometimes  diverted  from  its  normal  shape  in  order  to 
give  a  covenient  approach  thereto  from  the  den.  One  such 
example  was  found  spun  between  a  side  of  the  Peace  Fountain 
in  Fairmount  Park  (Philadelphia)  and  the  stone  wall  adjoining. 
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In  order  to  pitch  her  tent  within  a  hole  in  the  rock,  the  spider 
diverted  one  of  the  radii  from  the  plane  of  the  orb  and  extended 
it  backward  to  the  hole.  The  spirals  which  passed  over  this 
radius  thus  made  an  elbow  or  angle,  which  was  indeed  nearly  a 
right  angle,  and  gave  the  orb  an  odd,  broken  appearance.  The 
radius,  of  course,  served  as  the  bridge-line  by  which  Strix  passed 
from  her  den  to  her  snare. 

4.  Another  variation  was  due  to  an  accident  in  the  environment 
of  the  web.  A  half-grown  Strix  had  woven  a  snare  in  the  hollow 
of  a  decayed  tree  (at  New  Lisbon,  Ohio),  within  two  feet  of  the 
ground.  A  colony  of  the  Pennsylvania  carpenter  ant  ( Campo- 
notus  Pennsylvaniaus)  had  quarters  in  the  tree,  a  squad  of  black 
workers  were  busy  excavating  their  wooden  galleries.  These 
dumped  their  chippings  from  openings  Just  above  the  spider's  orb, 
whose  viscid  spirals  retained  goodly  quantities  of  the  brown  saw- 
dust. Iji  course  of  time  a  ball  of  chippings  as  big  as  a  walnut 
had  accumulated,  or,  perhaps  had  been  purposely  massed  by  the 
spider.  However  that  may  be,  the  ball  was  utilized  as  a  nest;  its 
centre  had  been  pierced,  a  spherical  cavity  formed  by  silk-lining 
tlie  interior,  which  was  entered  by  a  circular  door  bound  around 
the  edge  by  spinning-work.  This  quaint  domicile  was  pendant 
from  one  of  the  strong  upper  foundation  lines,  and  herein  Strix 
rested,  while  the  emmet  carpenters  worked  away  above  her,  con- 
tinually dropped  chips  upon  the  roof  of  her  den,  and  the  orb 
beneath,  until  one  side  of  the  snare  was  quite  covered  with  them. 
In  this  case  the  position  of  the  nest,  as  well  as  its  form  was  excep- 
tional, as  the  nest  site  of  Strix  is  well  nigh  invariabl}'  beyond  the 
limits  of  the  web,  sometimes,  indeed,  several  feet.  In  these  points 
the  spider  was  evidently  led  to  an  intelligent  variation  of  her 
nest-building  by  circumstances. 

5.  Another  variation,  or  rather  a  series  of  variations,  was  noted 
upon  the  side  of  Brush  Mountain  at  Bellwood,  Pennsylvania. 
Several  young  pine-trees  had  been  cut  away  and  tossed  from  the 
mountain  to  the  banks  of  the  Juniata  River  below.  The  foliage 
had  withered  and  fallen  from  the  boughs,  whose  branches  stretched 
out  dry  and  bare,  and  among  them  a  colony  of  young  furrow 
spiders  had  pitched  their  tents  and  spread  their  snares.  One 
specimen  happened  to  spin  her  web  near  the  axil  of  several  goodly 
sized  branches,  which  were  formed  into  a  natural  shelter  by  the 
inverted  position  of  the  bough.  The  spider  had  recognized  this 
vantage,  and  made  her  nest  at  the  point  of  juncture,  or  rather  took 
shelter  there,  for  there  was  very  little  artificial  nesting  beyond  a 
faint  tissue  spread  over  the  bark  at  the  point  where  she  sat. 

A  second  specimen  had  lodged  at  a  point  near  the  tip  of  a  small 
branch  whose  delicate  dry  twigs  gave  no  sufficient  shelter,  and 
besides,  were  directed  upward.  Accordingly  a  silken  tube,  funnel- 
shaped,  was  spun  between  the  twigs,  within  which  young  Strix 
nested. 
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A  third  spider  lodged  in  a  similar  site,  had  made  a  silken  sack 
for  a  tent,  whose  month  had  apparently  onginally  opened  directly 
toward  the  snare.  But  a  saltigrade  spider  had  fastened  a  parasitic 
tubular  nest  upon  one  side  of  this  sack,  and  accordingly  the  mouth 
was  found  closed  and  the  door  shifted  to  the  opposite  side,  as 
thoutrh  to  avoid  interference  with  a  troublesome  neighbor. 

A  fouith  individual  had  woven  a  simple  silken  cover  or  screen, 
behind  which  she  lodged.  A  fifth  had  pitched  her  tent  upon  a 
stra}'  leaf  beneath  which  a  similar  cover,  a  small  rectangular  piece 
of  silk  canvas  (suggestive  of  the  military  bivouac  or  '^dog 
tent  '^)  was  stretched  by  lines  attached  to  the  sides  and  comers, 
and  fastened  to  the  leaf  surfaces  and  surroundings.  Between 
this  sheet  and  the  leaf  the  spider  was  ensconced  having  the  usual 
bridge-line  connection  with  the  orb. 

6.  Two  of  the  above  colony  had  established  nests  in  tufts  of  a 
parasitic  moss  fastened  upon  the  dead  limbs.  One  of  these  was 
very  pretty  and  ingenious.  The  moss  grew  in  a  bunch  about' the 
size  of  a  hickory-nut ;  this  was  pierced  at  the  top,  and  the  filaments 
poshed  aside  sufticiently  to  allow  an  interior  cavity  large  enough 
to  house  a  spider.  An  oval  door  or  opening  was  formed  near  the 
top  by  bending  and  binding  back  the  fibres  of  the  plant.  A  seonre 
and  tasteful  retreat  was  thus  obtained  at  the  only  really  available 
spot  in  the  vicinity  of  the  snare. 

T.  When  the  furrow  spider  weaves  her  orb  upon  the  exposed 
surfa(*cs  of  human  habitations,  as  the  cornices  of  porches,  out- 
honses,  etc.,  her  nest  takes  a  form  quite  different  from  any  of  the 
above.  A  tube  of  stiff  silken  fibre  is  spun  against  the  surface  to 
which  it  is  lashed  at  all  sides.  This  cylinder  is  about  an  inch 
long  and  half-an-inch  thick,  and  at  the  end  toward  the  orb  has  a 
circular  opening  about  a  quarter  of  an  inch  in  diameter.  The 
stiff  texture  of  the  nest  appears  to  be  necessary  to  make  the  walls 
self-supporting,  inasmuch  as  there  are  no  supports  like  the  twigs 
and  leaves  found  at  hand  in  arboreal  sites.  Moreover,  the  open 
position  of  the  domicile  exposes  the  spider  very  freely  to  the 
assaults  of  the  mud-daubers  who  frequent  such  localities,  to  birds 
and  other  enemies,  so  that  a  canvas  is  needed  of  tougher  texture 
than  that  required  in  sheltered  sites.  It  may  be  rt^marked  that  in 
old  buildings,  which  present  cracks  and  crannies  convenient  for 
nesting,  woven  nests  of  this  sort  will  rarely  be  found. 

It  is  thus  seen  that  while  there  is  a  general  regard  to  protection 
of  the  spider's  person,  there  is  a  modification  over  a  quite  wide 
degree  of  variation  in  the  form  of  the  protective  nest.  Further, 
that  this  modification  appears  to  be  regulated  more  or  less,  by  the 
accidental  environment  of  the  domicile,  and  in  such  wise  as  to 
show  no  small  degree  of  intelligence  in  adapting  the  ordinary 
spinning  habit  to  yaf'ious  circumstances,  and  to  economizing  labor 
and  matarial^ 
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March  28. 
The  President,  Dr.  Leidt,  in  the  chair. 

Forty-one  persons  present. 

The  death  of  R.  S.  Eenderdine,  M.  D.,  and  that  of  Solomon  W. 
Roberts,  members,  were  announced. 

Mr.  Isaac  C.  Martindale  oflTered  the  following,  which  was  adopted 
and  ordered  to  be  printed  : — 

This  Academy  having  learned  with  deep  regret  of  the  death  of 
its  worthy  member  and  curator,  Robert  S.  Kenderdine,  M.  D., 
and  desiring  to  place  upon  record  the  regret  we  feel  in  thus  having 
to  part  with  his  valued  services  as  an  officer  and  his  agreeable 
company  as  a  member,  a  regret  increased  by  our  recollection  of 
the  geniality  and  open-heartedness  which  always  characterized  his 
association  with  us,  therefore 

Besolvedj  That  realizing  the  loss  which  has  been  sustained,  we 
tender  to  his  family  our  sincere  sympathy  in  this  hour  of  affliction. 

JRenolved,  That  a  copy  of  these  resolutions,  signed  by  the  Presi- 
dent and  Recording  Secretary,  be  forwarded  to  his  family  and 
that  they  be  entered  in  full  upon  the  minutes  and  published  in 
the  Proceedings. 

Art.  XIV,  Chap.  V,  of  the  By-Laws,  was  amended  by  striking 
out  all  of  the  article  after  the  word  *' meetings ''  in  the  third  line, 
and  inserting  "  and  with  like  approval  may  change  the  same." 

Geo.  Taylor  Robinson,  M.  D.,  Eugene  M.  Aaron,  and  John 
Edgar  were  elected  members. 

An  American  Locality  for  Helvite, — Prof.  H.  Carvtll  Lewis 
remarked  that  among  some  minerals  which  he  had  recently 
obtained  from  the  mica  mine  near  Amelia  Court  House,  Virginia, 
a  locality  already  well-known  for  its  microlite  and  other  i*are 
minerals,  was  a  yellow  crystalline  substance,  which  upon  exam- 
ination had  proved  to  be  Helvite.  The  mineral  occurs  in  crystals 
and  friable  crystalline  masses  imbedded  in  bluish  white  orthoclase, 
and  is  generally  associated  with  pale  red  topazolite.  While  no 
crystals  were  found  sufficiently  perfect  to  allow  of  measurement, 
the  absence  of  any  action  upon  polarized  light  proved  their 
isometric  character. 

The  mineral  has  a  hardness  of  about  6,  a  specific  gravity  of 
4.306,  a  sulphur-yellow  color,  a  somewhat  resinous  lustre,  and  is 
partially  translucent.    It  fuses  at  about  4  with  intumescence  to  a 
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brown  glass,  gives  no  water  in  the  closed  tube,  and  with  the  fluxes 
gives  the  reactions  for  manganese.  Fused  on  charcoal  with  so<la, 
It  gives  a  hepar.  It  is  soluble  in  hydrochloric  acid,  evolving 
sulphuretted  hydrogen  and  leaving  a  residue  of  gelatinous  silica. 
Its  composition,  as  kindlj-  ascertained  by  Mr.  Reuben  Haines, 
is  as  follows  : 
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S 

■ 
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In  the  analysis  the  glucina  and  manganese  were  first  separated 
from  alumina  and  iron  by  long  boiling  with  ammonium  chloride, 
and  were  then  separated  from  each  other  by  repeated  precipitation 
by  ammonia,  the  manganese  being  thrown  down  by  sodium  phos- 
phate and  weighed  as  pyrophosphate. 

The  mineral  was  separated  fpom  the  associated  impurities  by 
placing  upon  a  filter  the  total  silica,  which  had  been  separated  by 
evaporation  with  acid  in  the  usual  manner,  and  washing  it  seven 
or  eight  times  with  a  hot  concentrated  solution  of  sodium  carbonate. 
By  this  means  all  the  soluble  silica  of  the  mineral  was  separated 
from  any  particles  of  quartz,  orthoclase,  or  other  insoluble  sili- 
cates. 

Regarding  a  part  of  the  manganese  as  combined  with  sulphur, 
and  deducting  a  proportionate  amount  of  oxygen  from  the 
tnalysis,  it  will  stand  : 
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This  result  differs  considerably  Arom  the  analyses  of  Helrlte 
heretofore  published,  and  does  not  lead  to  the  formula  miiaUy 
given  to  Helvite.  It  is  desirable  tliat  farther  investigation  shoala 
be  made  when  more  material  is  discovered. 

Helvite  has  not  previously  been  found  in  America. 


April  4. 
The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-nine  persons  present. 

On  Sagitta^  etc. — Prof.  Leidy  stated,  that  in  a  recent  trip  to 
Atlantic  City,  N.  J.,  he  for  the  first  time  met  with  the  singular 
worm  Sagitta.  It  occurred  in  large  number  in  the  same  pond  in 
which  he  had  previously  noticed  Balanoglossus.  Whether  it  was 
there  at  the  time  of  his  former  visit  he  was  unable  to  say,  aa 
the  animal  is  as  transparent  as  the  water  in  which  it  lives,  and 
may  easily  escape  observation.  His  attention  was  accidentally 
directed  to  its  discovery.  Along  the  edge  of  the  pond  there  were 
numerous  linear  white  bodies,  flaccid  and  motionless,  which  he  at 
first  took  for  fragments  of  a  bleached  alga.  From  the  uniformftj 
of  their  size  he  stooped  to  examine  them  more  closely,  when  be 
noticed  others  in  the  water,  more  transparent,  lying  on  the  sand 
and  occasionally  moving  suddenly  and  so  actively  as  to  send  k 
little  spray  above  the  surface.  On  transferring  some  of  these 
bodies  to  a  vial  he  detected  their  nature.  Subsequently  the  water 
was  seen  to  swarm  with  the  little  creatures.  They  are  exceed- 
ingly sensitive  and  quickly  die  alter  removal.  In  life  they  are 
perfectly  transparent  and  colorless,  and  move  actively  at  intervals 
with  a  sort  of  spasmodic  jerk,  bending  the  tail  downwards  and 
daiting  forward.  Afcer  death  they  become  flaccid,  dull  and  white, 
and  hence  the  appearance  of  the  multitude  of  dead  ones  on  shore. 

The  Sagitta  is  interesting  as  being  one  of  those  |>eculiar  ani- 
mals which  have  puzzled  naturalists  as  to  its  c;xact  relative  posi- 
tion. It  is  now  usually  regarded  as  the  representative  of  an  order 
of  worms  with  the  name  of  Chaetognatha. 

A  species,  Sagitta  elegans^  has  been  described  by  Prof  Terrill, 
as  occurring  at  Wood's  Holl,  Vineyard  Sound,  and  Gay  Head, 
on  the  New  England  Coast,  and  he  refers  to  a  second  undeter- 
mined species  occurring  in  Vineyard  Sound. 

The  Sagitta  of  Atlantic  City  appeal's  to  differ  ft-om  the  former, 
and  also  from  all  other  described  species  found  elsewhere,  and 
may  be  readily  dibtinguished  from  them  by  its  greater  number  of 
mandibular  hooks.     It  may  be  characterized  as  follows : 

Sagitta  falcidbnb.  Animal  trannparent.  colorless ;  body  compressed, 
elongated  fusifoim,  with  two  pairs  of  lateral  hemielliptical  fins,  separated 
by  intervals  from  each  other  and  the  bi*oad  obcordate  caudal  fin«  which  it 
truncated  posteriorly.    Head  obcordate,  about  as  broad  as  it  it  long.    Pri. 
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oral -aeries  of  tpliies,  6  or  7  in  each,  minute;  pectoral  series  18  in  each, 
■ocoesidTely  decreasinfir.  Mandibular  hooks,  from  11  to  14  in  each  series, 
vsnjdlj  12,  besideH  an  immature  one,  scythe-shaped,  yellowish  brown  in 
color.  Length,  about  three- fourths  of  an  inch;  width,  1>^  to  2  mm. 
Head  1  mm. ;  caudal  fin  1.5  to  1.75  mm.  wide.  Mandibular  hooks  0.75 
mm.  long. 

At  the  same  time,  as  previously,  numerous  mounds  of  the 
BalanoglQ88U8  aurantiacus  were  observed.  There  were  also  noticed 
in  the  same  pond,  many  projecting  tubes  of  sand,  which  were 
found  to  contain  Clymena  torquata.  Further,  several  specimens 
of  Olycera  americana  were  collected.  On  the  shore  of  the  pond 
in  one  place  Donax-  fossor  appeared  to  have  its  residence ;  and 
among  Solen  ensis^  a  single  living  Solecurtus  gibbus  was  found. 


April  11. 
Mr.  S.  Fisher  Corlies  in  the  chair. 
Twenty-three  persons  present. 

A  paper  entitled  "  Description  of  new  species  of  Terrestrial 
Hollusea  of  Cuba,"  by  Rafael  Arango,  was  presented  for  publi- 
ettion.  

April  18. 
Dr.  W.  S.  W.  RusoHENBSROER  in  the  chair. 
Thirty-four  persons  present. 

Ortkite  from  Amelia  (7.  H.^Va. — Prof.  George  A.  K5nto  com- 

anmicated  the  discovery  of  orthite  among  the  minerals  occurring 

It  tlie  mica  mine  of  Amelia  Court  House,  Ya.     The  speaker  has 

leen  only  two  fragmentary  crystals,  a  large  one,  nearly  four  inches 

long  by  one  inch  wide  and  one-fourth  of  an  inch  thick.    Both  ends 

were  broken.     It  presents  the  combination  of  a  flat  prism  with 

the  brachypinakoid.    In  the  position  of  epidote  the  prism  will 

be  equal  to  a  series  of  brachydomes.     There  is  a  pronounced 

cleavage  parallel  to  the  macro-  and  brachypinakoids  and  to  the 

btaal  plane.    The  crystal  is  enveloped  by  a  thin  reddish  brown 

crost  of  soft  altered  material,  while  the  interior  is  pitch  black  and 

bard.    Fracture  uneven.    A  plate  was  cut  parallel  to  the  basal 

plane  which  only  became  green  translucent  at  a  thickness  of  y^p^^ 

of  an  inch.     It  was  found  that  a  number  of  opaque  small  spots 

were  scattered  through  the  leek-green  mass  on  a  few  spots  showing 

^Dg  polarization,  which  are  probably  hydromuscovite. 

This  section  behaves  like  a  uniaxial  substance;  it  is  dark  with 
Classed  prisms,  and  lig^t  when  their  position  is  parallel.  The 
pbme  of  the  opticalju^ea  la  therefore  parallel  to  thQ- basal  plfuie. 
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Specific  gravity  at  17  C»  —  3,368. 

A  thin  splinter  boils  up  ia 

the  strong  flame  of  a  blow-pipe,  and  fuses  to  a  dark  blebby  slag. 

With  borax  in  0.  Fl.  a  manganese 

bead.    Decomposed  by  con« 

centrated  hydrochlonc  and. also  by  moderately  dilute  aulpburic 

acid.    Its  composition  is 

SiO, 

32.90 

AlO,     — 

17.80 

FeO, 

1.20 

CeO,      = 

8.00 

LaO,> 

14.20 

FeO       = 

10.04 

CaO       — 

11.32 

MnO      = 

1.00 

H,0        — 

3.20 

99.66 

Yttrium  and  glucinum  are  not  present ;  but  a  trace  of  uraniom 
was  determined.  ' 

April  25. 
The  President,  Dr.  Leidy,  in  the  chair. 
Thirty  persons  present. 

The  death  of  M.  W.  Dickeson,  M.  D.,  a  member,  was  announced. 

The  death  of  Chas.  R.  Darwin,  a  correspondent  of  the  Academy. 

having  been  announced,  the  following  were  unanimously  adopted: 

Whereas,  The  Academy  of  Natural  Sciences  of  Philadelphia, 
has  heard  of  the  death  of  Charles  R.  Darwin,  F.  R.  S.,  of  Down, 
Kent,  England,  be  it 

Besolved,  That  the  Academy  of  Natural  Sciences  of  Philadel- 
phia hereby  expresses  its  sense  of  tlie  great  services  which  have 
been  rendered  to  science  and  scientific  thought  by  Mr.  Darwin, 
and  of  the  great  loss  which  it  in  common  with  the  entire  scien- 
tific world  has  sustained  in  his  death. 

Besolved,  That  the  Academy  desires  to  express  its  sympathy 
with  the  family  of  Mr.  Darwin  in  their  bereavement. 

Eesolved^  That  a  copy  of  these  resolutions  be  sent  to  the  family 
of  Mr.  Darwin. 

Dr.  Chas.  R.  Schafier  was  elected  a  Curator  to  fill  the  vacancy 
caused  by  the  death  of  Dr.  Robt*  S.  Kenderdine. 
Dr.  Thos.  Moore  was  elected  a  member. 
The  following  was  ordered  to  be  printed  :— 
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BnCRIPTIOHB  07  VXW  BPXCIX8  07  TSBBB8TBIAL  MOLLUSCA  07  CVliu 

BY   RAFAEL   ARANOO. 

Ohondropomft  dtoeptor  Arango. 

Testa  umbilicata,  oblongo-turrita,  tenulscula,  costis  longitudi- 
nalibus  lirisque  elevatis  confertis  decussata,  pallide  aurantiaca, 
fasciis  interruptis  rubris  fere,  ssepius  obsoletis  omata;  spira 
regulariter  attenuata,  sublate  triiDcata;  anfractus  superstites  5 
eonvexi,  ultimus  circa  umbilicum  angustum  distincte  spiraliter 
striatus;  apertura  verticalis,  angulato-ovalis ;  peritrema  duplex, 
internum  nitidum,  externum  late  patens,  concentrice  striatum  ad 
anfractum  contiguum  angustatum,  umbilicum  lamina  lata  fomicata 
fere  tegens.    Operculum  flavescens. 

Longitudo  testse  truncatae  22-25  mill.,  diam.  10  mill.,  cum 
peritremata  15  mill.;  apertura  7  mill,  longa  et,5  mill.  lata. 

Simile  quoad  umbilicum  et  testae  formam  Chondr,  canaliculatOy 
sed  bene  distinctum  ab  hoc  et  echinulato  atque  sinuoso  sculptura 
non  asperata. 

Habitat, — "  Mogote  de  la  lagua  "  proi>e  La  Palma  in  Provincia 
Pinar  del  Rio  in  agris  D.  Rafael  Azcui. 

CkoBdropoma  Hamlini  Antn^^o. 

Testa  umbilicata,  oblongo-turrita,  tenuis,  nitens,  liris  spiralibus 
et  costulis  longitudinalibus  seque  distantibus  echinatim  decussata, 
rubella,  fasciis  interruptis  rubro-fusciis  (in  ultimo  anfr.  7)  omata; 
spira  regulariter  attenuata,  late  truncata;  anfr.  superstites  4, 
ultimus  circa  umbilicum  angustum  spiraliter  substriatum  ;  apertura 
verticalis,  angulato-ovalis ;  peritrema  simplex,  nitidimi,  laeve, 
expansum,  sed  ante  anfractum  contiguum  angustatum  eumque 
non  attingens.     Operculum  rubellum. 

Longitudo  testae  truncata?  15  mill.,  diam.  11  mill.,  cum  peritre- 
mate  19  mill. ;  apeftura  4  mill,  longa,  3  milK  lata. 

HahitaL — "  Cerro  de  Cabras,  vega  de  los  Franceces  <Heta " 
prope  oppitum  Pinar  del  Rio. 

CylindrelUtriplioaU  Arango. 

Testa   subrimata,  cylindraoeo-turrita,  solidula,  remote   filoso- 
striata,  straminea  ;  spira  elongata,  medio  paulo  ventrosior,  apice 
plerumque  truncata;    anfr.   15-lfi   ])laniusculi,  ultimus  breviter 
8 
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solutus,  non  carinatus ;  apertura  subcircularis ;  peritrema  album, 
uDdique  aequaliter  reflexum ;  sutura  profunda,  non  crenulata. 

Longitudo  testae  integrse  14  mill.,  diam.  3  mill. 

Columna  interna  fortis,  lamellis  3  validis  sequalibus  parallelis 
munita. 

Ditfert  ab  omnibus  Gylindrellis  cubanis  forma  columnae  intern®. 
Forma  testse  similis  est  C.  liratm  Jim.  et  mixta  Wr. 

Habitat. — "  La  Jagua  "  prope  La  Palma  in  Provincia  Pinar  del 
Rio  in  agris  D.  Rafael  Azeui. 

CjliadrtUa  atropurpvna  Arango. 

Testa  rimata,  subcylindrica,  tenuiscula  ssepe  breviter  trunoata, 
areuatim  costulato-striata,  atropurpurea,  nitens ;  sutura  impresaa, 
non  crenulata,  anfr.  testae  integral  13  vix  conveziusculi,  8tib»- 
quales,ultimus  breviter  solutus,non  carinatus;  apertura  suboircu- 
laris,  intus  fusca;  peritrema  continuum  album,  tenue,  breviter 
-  expansum. 

Longitudo  testae  integrae  19  mill.;  diam.  4  mill. 

Columna  interna  simplicissima, 

Comparata  cum  C,  pruinosa  Mor.  differt  magnitudine  minori, 
colore,  costulis  confertioribus,  peritremate  magis  expanso  et  prae- 
dpue  columna  interna  simplici. 

Habitat, — "  La  Jagua  ''  prope  La  Palnia  in  Provincia  Pinar  del 
Rio  in  agris  D.  Rafael  Azcui. 

CyUndrelU  ooloraU  Araogo. 

Testa  vix  rimata,  fusiformi-cylindracea,  tenuis,  oblique  obsolete 
costulata,  fuscula,  basi  fascia  filari  rufo-brunnea,  in  parte  inferiori 
prope  suturam  in  omnibus  anfractubus  conspicua  ornata;  spira 
elongata,  sa»pe  breviter  truncala,  sutura  subcrenulata ;  anfr.  13-14 
planiusculi,  ultimus  fortius  costulatus,  solutus ;  apertura  subovalis, 
plica  columcUari  coaretata ;  peritrema  album,  expansum,  non 
flexuosum. 

Longitudo  testae  integrum  24  mill.,  diam.  4  mill. 

Habitat. — ^'  La  Chorrera  "  in  Provincia  Pinar  del  Rio. 

CyllndreUa  infortunaU  Arango. 

Testa  non  rimata,  subfusiformi-turrita,  tenuis,  diaphana,chordato- 
costata,  albida;  spira  breviter  truncata,  sutura  profunda  non 
crenulata;  anfr.  superstites  12,  planiusculi,  ultimus  basi  obsolete 
cariiiata;  apertura  et  peritrema  ?  (unicum  specimen  fractum  est). 
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Longitudo  testse  sine  anfractu  ultimo  imperfectae  10  mill.,  diam. 
2  mm. 

Columna  interna  3-plicata,  plica  superiori  ampliori. 
Habitat. — ^*'  La  Chorrera  "  in  Provincia  Pinar  del  Rio. 

Cylindrtlla  prima  Arango. 

Testa  rimata,  cylindraceo-turrita,  solidula,  subconfertim  obso- 
lete oostata,  albida;  spira  supra  medium  sensim  attenuata  (in 
specimine  unico)  truncata ;  sutura  crenulata ;  anfhtctus  superstites 
13,  planiusculi,  ultimus  basi  earinatus,  antice  breviter  solutus; 
apertura  obliqua,  subcircularis ;  peritrema  breviter  expansum 
antice  ob  carinam  subsinuatum. 

Longitudo  testse  truncatse  17^  mill.,  diam.  4  mill. 

Columns  interna  plicis  2  descendentibus  omata. 

Habitat. — Cuba. 

Cyliadrella  ooaftua  Arango. 

Testa  rimata,  cylindraceo-turrita,  solida,  confertim  striata, 
albida ;  spira  supra  medium  sensim  attenuata,  breviter  truncata ; 
fiutura  non  crenulata ;  anfractus  superstites  13,  planiusculi,  ultimus 
basi  cariuatus,  antice  breviter  solutus ;  apertura  subcircularis ; 
peritrema  breviter  expansum. 

Longitudo  testae  truncatse  16  mill.,  diam.  4  mill. 

Columna  interna  lamellis  2  validis,  superiori  fortiori,  lente 
descendentibus  munita. 

Habitat. — C  uba. 

Cylindralla  diffioaltoia  Arango. 

Testa  rimata,  cylindraceo-turrita,  solidula,  nitens,  obsolete 
oostulata,  pallido-straminea ;  spira  breviter  truncata,  sutura  non 
crenulata;  anfr.  superstites  10,  planiusculi,  ultimus  basi  subcari- 
natus,  non  protractus  ;  apertura  ovalis ;  peritrema  breviter  et  in 
margine  sinistro  minus  expansum. 

Longitudo  testse  truncatse  1 1  mill.,  diam.  2|  mill. 

Columna  interna  plicis  2  fortioribus  omata. 

Differt  a  CyL  concreta  costulis,  ultimo  anfr.  non  soluto,  columna 
intemae  forma. 

Habitat. — C  uba. 

Cylindrella  oonianguinea  Arango. 

Differt  a  precedenti  testa  opaca,  ultimo  anfractu  basi  carinato 
et  columna  interna  laminis  2  debilibus  descendentibus  munita. 
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Numerus  anfhu^tuam  et    longitudo    testo  sequalis  sunt  illia 
speciei  precedentis. 
Habitat, — Cuba. 

OjliBdrella  eraiiiUbrii  Arango. 

Testa  rimata,  subcylindrica,  solidula,  oblique  remote  lirata, 
fuscescens;  spira  breviter  truncata;  sutura  subcreuulata ;  anfir. 
superstites  11,  planiusculi,  ultimus  obsolete  carinatus,  breviter 
solutus ;  peritrema  album,  reflexum,  praecipue  in  margine  dextro. 

Longitudo  testae  truncatae  12^  mill.,  diam.  3  mill. 

Columna  interna  infeme  lamina  una  debili  munito. 

Habitat Cuba. 

OylindrtlU  oonliirtft  Arango. 

Testa  rimata,  subcylindrica,  solidula,  subconfertiAi  striata, 
albida ;  spira  breviter  truncata ;  sutura  impressa,  non  crenulata ; 
anfr.  superstites  10  planiusculi,  ultimus  obsolete  carinatusy  bnK 
viter  solutus;  apertura  subcircularis ;  peritrema  reflexiusoulom. 

Longitudo  testae  truncatae  10  mill.,  diam.  2^  mill. 

Columna  interna  simplex. 

Habitat. — Cuba. 

Cylindrella  imparaU  Arango. 

Testa  non  rimata,  fusiformi-cylindracea,  solidula,  nitens,  sub- 
confertim  obsolete  striata,  albida ;  spira  regulariter  attenuata, 
Integra;  sutura  profunda,  non  crenulata;  anfr.  17  planiusculi, 
ultimus  subangulatuR,  breviter  solutus;  apertura  subcircularis; 
peritrema  reflexiusculum. 

Longitudo  test«3  16  mill.,  diam.  2^  mill. 

Columna  interna  lamellis  2  tenuibus  circumvoluta. 

Habitat. — Cuba. 

CyUndraUa  propinqua  Gandl. 

Teste  subrimata,  cylindraceo-turrita,  solidula,  sublaevigata, 
albida ;  spira  plerumque  truncata ;  sutura  subcrenulata ;  anfr. 
superstites  11-12  planiusculi,  ultimus  basi  non  cannatus,  antice 
striatus,  breviter  solutus,  apertura  subcircularis ;  peritrema 
reflexiusculum  in  margine  dextro  oh  plicam  interiorera  plerumque 
subsinuatum. 

Columna  interna  3  plicata,  plica  superiori  ampUori. 

Propinqua  GyL  cristallina  testa  forma  et  sculptura,  sed  columna 
interiori  omnino  diversa. 

Habitat, — Yinales  in  eodem  loco  cum  CyL  capillacea. 
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May  2. 

The  President,  Dr,  Leidy,  in  the  chair. 

Thirty-three  persons  present. 

The  death  of  Edw.  Pesor,  a  correspondent,  was  announced. 

On  Some  Entozoa  of  Birds. — Prof.  Lmdy  directed  attention  to 
«omc  specimens  presented  by  Joseph  Willeox,  recently  collected 
by  him  in  Florida.  One  of  the  specimens  is  the  head  of  a  Snake- 
bird  Flotus  anhinga^  with  a  worm  in  sight,  lying  upon  the  brain ; 
while  several  other  detached  worms  of  the  same  kind  lay  at  the 
bottom  of  the  vial.  The  worm  in  its  singular  habitation  was 
diacovered  by  Prof.  Wyman,  in  Florida,  in  1861  and  1867,  an 
aeeoant  of  which  is  given  in  the  Proceedings  of  the  Boston 
Society  of  Natural  History,  volume  12, 1868.  Prof.  Wyman  had 
kindly  presented  Prof.  Leidy  with  a  specimen  of  the  head  of  the 
Snake-bird,  with  the  worms  lying  on  the  brain.  This  he  had  valued 
18  a  memento  of  his  friend,  but  it  had,  unfortunately,  t)een  lost  in 
the  fire  at  Swarthmore  College,  last  autumn.  Prof.  Wyman  states 
that  the  parasites  were  found  coiled  on  the  back  of  the  cerebellum 
between  the  arachnoid  and  pia  mater.  The  number  varied  A'om 
two  to  six  or  eight,  or  even  more.  In  nineteen  birds  they  were 
detected  in  seventeen.  Mr.  Wilcox  found  the  parasite  in  four  out 
of  six  birds  examined.  In  the  present  specimen  of  a  head,  a  single 
worm  is  enclosed  between  the  two  laminse  of  the  dura  mater  over 
the  position  of  the  interval  of  the  cerebrum  and  cerebellum.  As 
the  jMirasite  appears  not  to  have  been  named,  it  was  suggested 
that  the  name  of  its  discoverer  should  be  associated  with  it  under 
the  name  Filaria  Wymani. 

The  accompanying  four  vials  contain  numbers  of  worms  obtained 
^m  the  stomachs  of  the  Snake-bird,  the  Cormorant,  Oraculus 
<WopAtt«,  the  White  Pelican,  Pelecanus  trachyrhynchus  and  the 
Brown  Pelican,  P,  fuscu^.  All  prove  to  be  of  the  same  species, 
the  Ascaris  spiculigera.  Specimens  of  these  were  also  formerly 
obtained  by  Samuel  Ashmead,  in  Florida,  from  the  White  Pelican, 
(Proc.  Ac.  Nat.  Sci.  1858,  112).  The  same,  likewise,  have  been 
^bmitted  for  examination  by  Dr.  Elliott  Coues,  who  procured 
^€m  from  the  White  Pelican,  on  the  Red  River  of  the  North, 
See  Birds  of  the  North  West,  1874,  687, 

On  a  Coprolile  and  a  Pebble  resembling  an  Indian  Hammer, — 
^fof.  LiiDT  ftirther  exhibited  a  specimen  which  he  had  picked  up 
^m  a  pile  of  the  irregular  phosphatic  nodules  brought  from 
Ashley  River,  South  Carolina,  for  the  manufacture  of  a  fertilizer* 
Tbe  nodule,  of  several  pounds  weight,  is  a  flattened  oval  black 
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mass,  which  he  supposed  to  be  the  coprolite  of  a  zeuglodont  or 
cetacean. 

He  also  exhibited  a  quartzite  pebble,  ft'om  a  grayel  bank  in  the 
University  ground,  West  Philadelphia.  It  has  a  near  resemblanoe 
to  the  stone  hammers,  with  a  groove  around  the  middle,  found  in 
the  ancient  copper  mines  of  Lake  Superior.  Notwithstanding 
this  resemblance  it  is  evidently  a  water-rolled  pebble,  the  groove 
resulting  from  action  on  a  softer  stratum  of  the  quartzite. 

Historical  Notes  on  the  Arbor  Vitas, — Mr.  Thomas  Mexhak 
noted  in  detail  the  reasons  given  by  various  authors  for  the  name  * 
Arbor    Vitas   in   connection   with    Thuja    occidentalis — reasons 
unsatisfactory  even  to  the  authors  who  advanced  them.    He 
referred  to  the  statement  of  Ray  in  his  "  Historia  Plantarum  "  that 
the  tree  was  first  introduced  from  Canada  to  France  and  named 
Arbre  de  Fie,  by  King  Francis  the  First.     Francis  died  in  1647. 
The  seeds  from  which  these  plants  were  raised  could  scarcely  have 
been  obtained  in  any  other  way  than  through  Jacques  Cartier's 
expedition,  say  in  1534,  and  we  maj',  therefore,  conclude  that  Tht^ja 
occidentalis  was  among  the  first,  perhaps  the  first  North  Ameri- 
can plant  to.  become  known  in  Europe.    Parkman,  in  his  "  Pioneers 
of  France,"  graphically  describes  the  sufferings  of  Cartier's  band 
during  the  winter  of  their  encampment  near  the  junction  of  the  River 
Lairet  with  the  St.  Charles.   Twenty-five  died  of  scurvy  and  the  rest 
were  sick  but  two.     A  friendly  Indian  told  him  of  an  evergreen 
which  they  called  "  Annedda,"  a  decoction  of  which  was  sovereign 
against  the  disease.     In  six  days  the  sufferers  had  drunk  a  tree  as 
large  as  a  French  oak,  Quercus  ilex  ?,  "  the  distemper  relaxed  its 
hold  and  health  and  hope  began  to  revisit  the  hopeless  company,'' 
(p.  195).     This  Annedda  seems  to  have  been  identified  with  the 
White  Spruce,  Abies  alba,  and  is,  as  I  am  informed  by  Dr.  W.  R. 
Gerard,  the  same  as  the  Mohawk  '' Onnita,'' and  the  Onondaga 
"  Onnetta."     According  to  Rafinesque,  the  spruce   beer  of  the 
Indians  was  made  of  the  young  tops  and  young  leaves  of  this  tree 
boiled  together  with  maple  sugar,  and  was  one  of  their  famous 
remedies  for  scurvy.     Rafinesque  also  says  that  a  decoction  of  the 
leaves  of  the  Arbor  Vitie  was  an  Indian  remedy  for  scurvy  and 
rheumatism ;   besides   the  leaves  with  bear's   grease  being  used 
externally.    Rafinesque,  however,  believes  it  was  the  White  Spruce 
which  saved  the  lives  of  Cartier's  band,  and  if  the  "  Annedda"  of 
the  Indians  is  really  the  White  Spruce,  the  evidence  through  the 
statement  made  so  soon  after  Cartier's  expedition  that  the  health- 
giving  plant  was  the  "  Annedda,"  is  strong.     But  spruce   beer 
could  not  have  been  made  in  the  winter  season — the  leaves  only 
were  used.     There  is  no  evidence  that  the  White  Spruce  was 
known  in  Europe  till  towards  the  end  of  the  18th  century.    It  is  but 
natural  that  whatever  the  tree  miglit  have  been,  it  was  a  veritable 
tree  of  life — an  Arbre  de   Vie,  to  the  voyagers.     They  would 
certainly  make  every  effort  to  take  with  them  to  their  native  land 
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SO  valuable  a  tree.  But  we  have  no  reason  to  believe  that  they 
attempted  to  introduce  the  White  Spruce.  There  is,  as  we  have 
seen,  good  reason  to  believe  that  Cartier  took  the  Thuja  occi- 
dentalis  to  Europe,  and  it  is  on  record  that  his  royal  patron,  a 
few  years  afterward,  distributed  the  tree  as  the  Arbor  VitsB^  and, 
notwithstanding  the  seemingly  positive  evidence  that  the  tree  was 
the  White  Spruce,  Mr.  Meehan  thought  the  Thuja  had  some 
ground  for  disputing  the  claim.  At  any  rate,  whatever  may  have 
been  the  real  tree,  he  could  not  help  -suspecting  that  the  name 
Arbor  Vitm  had  some  relation  to  this  touching  episode  in  the 
history  of  the  Cartier  expedition. 


May  9. 

The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-seven  persons  present. 

A  paper,  entitled  "  The  Muscles  of  the  Limbs  of  the  Rac- 
coon (Procyon  lotory^  by  Harrison  Alien,  M.  D.,  was  presented 
for  publication. 

The  death  of  Chas.  M.  Wheatley,  a  member,  was  announced. 

The  death  of  Mr.  Wm.  S.  Vaux  having  been  announced,  Dr. 
Ruschenberger  read  the  following  resum^  of  his  -services  as  an 
officer  and  member,  and  offered  the  appended  resolutions,  which 
were  adopted : — 

I  sincerely  regret  to  announce  that  Mr.  William  S.  Vaux,  the 
senior  Vice-President  of  the  Academy,  died  at  his  residence  in 
the  city,  May  5, 1882,  very  near  the  close  of  the  seventh-first  year 
of  his  age.     He  was  born  May  19, 1811. 

Mr.  Vaux  was  elected  a  member  of  the  Academy,  March, 
1834,  and  during  more  than  forty-eight  years  served  the  Society 
effectually  and  generously.  He  was  an  Auditor  thirty  years,  from 
December,  1856;  a  Curator  fort^'-three  years  and  four  months, 
from  December,  1838;  a  member  of  the  Publication  Committee, 
of  which  he  was  treasurer  more  than  fort^'-one  years,  from  Decem- 
ber, 1840,  and  a  Vice-President  twenty  years  and  four  months, 
from  December,  1860,  excepting  the  year  1875. 

His  annual  re-election  to  these  important  offices  during  all  this 
time,  implies  that  he  discharged  all  his  official  duties  satisfactorily 
to  the  Society. 

During  the  construction  of  the  hall,  at  the  comer  of  Broad  and 
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Sansom  Streets,  in  which  the  Society  held  its  first  meeting,  Feb- 
ruary 18, 1840,  he  was  an  active  member  of  the  Building  Com- 
mittee. He  served  in  the  same  capacity  when  the  building  was 
extended  in  1847,  and  in  December,  1851,  when  it  was  determined 
to  raise  and  improve  the  previously  enlarged  hall,  a  work  which 
was  completed  December,  1855,  he  was  elected  a  member  of  the 
Building  Committee,  and  discharged  all  his  duties  efficiently. 

In  December,  1865,  he  Vras  appointed  a  member  of  the  Com- 
mittee of  Forty  to  solicit  subscriptions  for  the  erection  of  the 
hall  now  occupied  by  the  Society,  and  in  January,  1867,  he  was 
elected  a  member  of  the  Board  of  Trustees  of  the  Building  Fund, 
and  by  it  Treasurer  of  the  Fund,  and  a  member  of  the  Building 
Committee,  positions  which  he  held  when  he  died. 

In  all  these  building  enterprises  he  was  earnestly  interested, 
gave  liberally  to  all  of  them  himself,  and  by  his  invitation  and 
example  influenced  others  to  give.  To  the  present  building  ftind 
ho  contributed  seven  thousand  dollars,  the  largest  sum  given  by 
any  individual. 

Besides  his  gifts  to  the  Building  and  other  Funds,  he  con- 
tributed liberall}'  to  the  museum,  especially  to  the  departments  of 
mineralogy  and  ethnology,  in  which  he  was  particularly  interested, 
and  also  to  the  library. 

This  brief  outline  of  his  long  and  useful  services  and  bounty 
to  the  Society  is  sutticient  to  indicate  that  the  Academy  has  sus- 
tained a  heavy  loss  by  the  death  of  Mr.  Vaux.  As  a  token  of  the 
Society's  estimation  of  his  worth,  1  submit  the  following  resolu- 
tions : 

Resolved^  That  the  members  of  the  Academy  of  Natural 
Sciences,  of  Philadelphia,  deeply  regret  the  death  of  the  scnioi 
Yice-Presidont,  William  S.  Vaux,  who  was  an  experienced  officer, 
a  prudent  adviser,  and  a  steadfast  and  beneficent  friend  of  the 
Societv.  • 

That  in  his  death  students  of  the  natuml  sciences  have  lost  a 
benevolent  patron  who  contributed  liberally  to  the  means  and 
facilities  of  study  in  possession  of  the  institution. 

That,  as  a  message  of  condolence,  a  copv  of  these  resolutions, 
attested  by  the  President  and  Recording  Secretary,  be  trans 
mitted  to  his  familv. 
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May  1«. 

Mr.  Msehan,  Vice-President,  in  the  chair. 
Twenty-eight  persons  present. 

Infiuence  of  Heat  on  the  separate  Sexes  of  Flowers. — Referring 
tohJB  former  observations,  in  which  it  was  noted  that  less  heat  was 
required  to  advance  flowers  than  leaves,  and  still  less  for  male 
than  for  female  flowers,  Mr.  Meehan  called  attention  to  a  commu- 
oioation  in  an  English  scientific  periodical,  showing  that  the  same 
&ct8  may  exist  in  the  English  climate  as  in  our  own.  It  appears 
that  this  season,  according  to  the  con*espondent  of  HardwickeV 
Science  Oossip^  the  male  flowers  of  the  hazel-nut,  Corylus  Avel- 
^»a,had  been  brought  forward  and  perfected,  before  any  signs  of 
the  female  flowers  api>eared. 

Liquid  ExudfUions  in   Akebia   and    Mahonia. — Mr.  Wm.   M. 
Cavbt  called  attention  to  the  exudation  of  moisture  from  the 
tipe  of  the  leaflets  in  Akebia  quinala^  a  plant  twining  over  a  trellis 
Bear  his  porch  dripped  moisture  enough  to  make  the  floor  look  as 
if  sprinkled.     An  examination  of  the  leaflets  by  Prof.  Rothrock 
diflclosed  an  arrangement  of  the  tissue  at  the  apex  of  each  leaflet, 
evidently  adapted  to  such  an  exudation.     Mr.  Meehan  had  been 
led  by  Mr.  Can  by 's  observations  to  watch  closely  a  plant  growing 
OTer  a  trellis  on  his  house,  conflrming  Mr.  Canby's  experience. 
The  liquid  globules  qp  each  leaflet  were  of  the  size  of  ordinary 
pin-heads.      Their  appearance  was  not  constant,  nor  did   there 
appear  any  regular  period  for  the  emission  of  the  fluid.     It  was 
M  likely  to  appear  when  the  atmosphere  was  dry  as  when  moist, 
or  at  midday  as  at  evenings.     The  close  relationship  of  Lardiz(t- 
Wao6«  to  which  Akebia  belonged,  to  Berf>eridacese^  led  him  to 
examine  Mahonia  aqxdfolia^  flowering  at  the  same  time,  and  he 
found  in  many  flowers  just  before  expansion  a  small  globule  at 
the  apex  of  the  pistil,  and  in  the  same  bud  globules  pressing 
through  the  divisions  of  the  corolla.     These  would  collect  as  they 
flowed  out,  and  globules  as  large  as  peas,  and  of  a  quicksilvery 
^ue,  were  not  unfrequently   found   among  the  mass  of  flowers 
forming  the  densely  fasciculated  head.     The  fluid,  was  of  a  viscid 
oharacter.     Only  a  few  flowers  exhibited  the  exudation  at  each 
^^wnination,  and  he  was  led  to  believe  that  the  flow  in  each  flower 
^  soon  over.     In  Thuja  there  was  also  this  sudden  apjKJarance 
of  a  small  globule  at  the  open  mouth  of  the  naked  ovule,  and 
^hich  seemed  to  disappear  very  soon  after  its  formation.     In  a 
^e  number  of  flowers  examined  only  a  few  with  globules  at  the 
^P^  were  found  at  each  examination.     The  liquid  in  this  case 
<lid  not  disappear  by  evaporation,  but  seemed  to  be  absorbed  by 
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the  nucleus.  Saehs  suggoats  a  use  for  the  exudation  in  c 
The  pollen  i»  brought  to  the  globule  by  the  winds,  and,  as  the 
moisture  Binks  within  the  vesicle,  the  pollen  grain  is  carried  to 
the  nucleus,  and  fcrtitizatioo  is  etTected  by  actual  contact.  It 
would  be  extremely  ditHciiIt  for  the  pollen  to  affect  the  nodena  is 
TTitija,  and  some  other  coniforffi,  as  in  ordinary'  flowera,  in  the 
absence  of  this  liquid  exudation. 

Individual  Vnrialiiin  in  Aperies.— Mr,  Ueehan  remarked  on  the 
prevailing  tendency  to  look  on  striking  variations  in  species  as  the 
result  of  hybridization.  To  his  mind  there  were  few  speciea  that 
did  not  exhibit  a  wide  range  of  individual  variation  in  some  par 
ticulam,  if  we  had  good  opportunities  to  look  for  them.  B* 
exhibited  a  series  of  cones  taken  from  different  trees  of  iVtnte 
rigida,  all  gathered  in  Atlantic  County,  New  .lersey,  and  pointed 
out  how  they  each  varied.  Some  doubk  in  length  of  their  width, 
others  conoid  with  a  Hattinh  base,  others  iwrfectly  globular  being 
rounded  at  both  ends.  Some  had  very  narrow  scales,  and  some 
half  as  broad  as  long,  and  again,  some  rutlexcd  to  a  wonderftd 
extent  in  drying,  while  Home  with  the  broad  scaler  would  only 
open  to  a  very  sliglit  degree.  Some  trt'es  would  have  cones  Beveru 
inches  in  length  and  width,  while  others  had  cones  barely  an  inoh 
long,  and  yet  with  jicrfect  seeds.  The  cones  were  in  a  regularly 
graded  onlor,  the  typical  P.  rigida  at  one  end,  at  the  other  the 
cone  would  scarcely'  be  distinguished  from  P.  wrotina.  The 
intermediates  then  taken  awny  from  thv  central  one  left  it  to 
appear  as  a  "  hybrid  "  between  the  two. 

Mr.  Meehan  said  there  was  evidently  a  law  of  nature  providing 
for  individual  variation.  Whether  this  taw  of  individual  variik 
tion  is  distinct  from  that  law  of  variation  which  resulted  in  the 
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ra  WUWOLEB  07  THB  limbs  07  the  BAOOOOK  (PBOCTOK  LOTOB). 

BY   HARBISON   ALLBN,  M.  D. 

The  genus  Procyon  is  known  to  be  one  of  the  most  ancient  as 
well  as  one  of  the  most  generalized  of  the  camivora.  The  study 
of  BQch  a  form  when  made  in  comparison  with  the  more  recent 
and  more  specialized  genera,  presents  many  features  of  interest. 
The  following  account  of  the  muscles  of  the  limbs  has  been 
undertaken  with  a  view  of  ascertaining  more  especially  what 
differences  exist  between  these  muscles  and  those  of  Felis 
ime^icus^^  and  of  man.  Occasionally  references  to  Nasria  fusca 
were  also  made.  Many  variations  in  the  human  subject  were 
feond  to  correspond  to  the  normal  arrangement  in  Procyon^ 
Slice  the  subjects  of  nerve  and  muscle  are  intimately  associated, 
BOlonly  anatomically  but  physiologically,  it  is  stated  from  which 
Ber?e  trunk  each  muscle  derived  its  supply. 

The  material  for  dissection  consisted  of  two  adult  females, 
ohtained  through  the  courtesy  of  Prof.  Alexander  Agassiz, 
of  the  Museum  of  Comparative  Zoology,  Cambridge,  and  of  Mr. 
Arthur  E.  Brown,  Superintendent  of  the  Zoological  Garden, 
Philadelphia. 

The  MuscLis  of  the  Superior  Extremity. 

(a)  Extrinsic  Set, 

The  Cepkalo-humeral  Muscle  is  a  broad,  flat,  fleshy  muscle 
uising  from  the  occiput  at  its  crest  for  a  distance  of  eight 
lines,  and  from  the  ligamentum  nuchte  for  one  inch  and  a  quarter, 
that  is  to  say,  for  a  distance  equal  to  one-half  the  length  of  the 
doream  of  the  neck.  The  muscle  passes  obliquely  downward  over 
thefrontof  the  shoulder,  and  is  narrowed  gradually  to  be  inserted 
bj  fleshy  fibres  into  the  linear  ridge  on  the  anterior  surface  of  the 
^ttinerus.  It  blends  with  the  tendon  of  the  Pectoralis  Secundus 
"-and  indeed  may  be  said  to  be  inserted  by  fleshy  fibres  upon  the 
lower  part  of  the  fibrous  portion  of  this  muscle.  A  tendinous 
ioflcription  passes  thi*ough  the  muscle  opposite  the  head  of  the 
humerus.     Connected  with  the  under  surface  of  this  inscription 

'When  the  domestic  cat  is  referred  to  in  the  text  the  word  **  Felia"  is 
Qied. 
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is  a  stout  fascia,  which  passes  over  the  head  of  the  humeros  and 
is  lost  on  the  acromion  and  the  metacromlon.  This  fascia  em- 
braces the  lower  third  of  the  Levator  Angali  Scapnlfe  and  appean 
slightly  at  the  lateral  aspect  of  the  Cephalo-hameral  muscle. 

The  rudimentary  clavicle  is  in  close  relation  with  this  moscle 
The  under  surface  of  the  bone  is  occupied  by  a  stout  membrane 
which  passes  downward  and  forward  to  the  axilla,  where  it  is  leal 
on  the  fascia  covering  the  Subscapularis  muscle.  This  mem 
brane  seems  to  support  the  Supraspinatus  muscle,  and  separatof 
the  nerves  of  the  arm  from  those  of  the  region  of  the  Scapula. 

The  Trapezius, — The  upper  division  arises  from  the  occiput  a1 
the  median  third  of  the  superior  curved  line,  and  from  the  liga 
mentum  nuchas  at  its  lower  half.  It  is  inserted  upon  the  bordei 
of  the  spine  of  the  scapula  for  its  anterior  three-fourths,  and  if 
continuous  by  an  aponeurosis  with  the  lower  division  over  the 
remaining  fourth.  The  lower  division  arises  from  the  last  cervical 
and  the  nine  upper  dorsal  spinous  processes,  and  is  inserted 
directly  upon  the  middle  two  fourths  of  the  scapular  spine,  at  the 
lower  border,  and  indirectly  (by  reason  of  a  union  with  th« 
Infraspinatus  aponeurosis)  upon  the  remaining  half  of  the  spine 
It  is  supplied  by  branches  of  the  third  and  the  fourth  dorsal  nerves. 

TJie  Levator  Glamculm  arises  from  the  occiput  beneath  the 
origin  of  the  Splenius,  passes  downward  along  the  side  of  the 
neck  to  be  inserted  upon  the  under  surface  of  the  tendinous 
inscription  of  the  Cephalo-humeral  muscle  for  its  entire  length 
as  well  as  upon  the  clavicle  for  its  entire  length.  Its  nerve-supply 
is  by  branches  of  the  first  trunk  of  the  brachial  plexus. 

The  Levator  Anguli  Scapidse  arises  from  the  anterior  half  o1 
the  corresponding  side  of  the  body  of  the  axis.  It  passes  down 
the  side  of  the  neck  to  be  inserted  on  the  acromion,  where  its 
fibres  are  continuous  with  those  of  the  Trapezius.  It  is  supplied 
by  branches  from  the  first  trunk  of  the  brachial  plexus. 

The  muscles  usually  called  Trai>ezius  and  Levator  Claviculse 
in  Procyon  form  parts  of  a  single  muscle,  each  of  which  bean 
to  the  whole  a  relation  somewhat  analogous  to  that  which  th< 
different  parts  of  the  Pectoralis  muscle  bear  to  one  another.  A« 
in  the  Pectoralis,  they  all  influence  the  movement  of  the  humerus 
and  like  it  many  of  the  fibres  are  not  inserted  directly  into  th< 
humerus,  but  indirectly  through  the  advent  of  membranous 
fibrous  extensions. 
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Bat  in  addition  to  this  the  Levator  Scapulae  and  at  least  one 
ptrt  of  the  Trapezius,  are  inserted  into  the  spine  of  the  scapula, 
wlttle  the  Lerator  Anguli  Scapulee,  so  called,  is  inserted  into  the 
acromion,  so  that  the  group  is  even  less  specialized  than  is  the 
Pectoralis  group,  inasmuch  as  it  is  inserted  into  two  bones  of  the 
anterior  extremity,  the  scapula  and  the  humerus.  The  Levator 
ingnli  Scapulae  becomes  superficial  between  the  Cephalo-humeral 
iiid  the  scapular  fibres  of  the  Trapezius,  while  the  Levator 
Cltyicalae  lies  deep-seated  beneath  the  Cephalo-humeral,  and 
while  being  inserted  at  the  tendinous  inscription  of  the  latter 
it  in  close  relation  to  a  thin  fascial  expansion  that  lies  directly 
ever  the  shoulder-joint.  The  Levator  Anguli  Scapulae  and  the 
Oiphalo-humeral  muscles  in  their  turn  terminate  in  part  upon  an 
^neurosis  which  passes  over  the  Deltoid  muscle  and  is  lost  on 
tke  Infraspinatus,  the  Teres  Major  and  the  Triceps  muscles,  and 
with  which  the  epitrochlear  slip  of  the  Latissimus  Dorsi  is  in 
iitimate  association. 

This  single  great  muscle,  therefore,  can  draw  the  scapula  and  the 
homerus  forward ;  through  its  traction  on  the  clavicle  make  tense 
the  subscapular  fascia ;  through  the  fibres  of  the  Levator  Anguli 
Scapulfie  make  tense  the  sheath  of  the  muscles  of  the  extensor 
mrface  of  the  arm,  and  through  the  agency  of  the  dorso-epitroch- 
lear  slip  of  the  Latissimus  Dorsi,  the  fascia  of  the  rest  of  the 
iil>per  extremity. 

The  Bhomboideu8  arises  tendinously  from  the  occiput  seven 
lines  from  the  median  line.     It  arises,  also,  from  the  ligamentum 
nachae  its  entire  length,  and  from  the  five  upper  dorsal  spines.    It 
it  inserted  with  the  Serratus  Magnus  at  the  upper  border  of  the 
leapula  for  nine  lines.     The  posterior  third  of  the  fibres  at  the  ver- 
tebral border  are  coarser  than  the  remainder.     Some  of  the  fibres 
pass  upward  upon  the  dorsum  of  the  scapula.     It  is  supplied  by 
branches  of  the  cervical  plexus  at  the  middle  of  the  lateral  border. 
The  Serratus  Magnus  arises  from  the  transverse  processes  of 
the  fourth,  the  fifth,  the  sixth  and  the  seventh  cervical  vertebrae 
and  from  the  first  seven  ribs.     It  is  inserted  into  the  vertebral 
border  of  the  scapula  its  entire  length.'     Its  nerve-supply  is  from 
the  long  thoracic. 

^  The  vertebral  border  is  separable  from  the  anterior  by  being  twice  its 
Uiicknefs,  and  in  being  limited  anteriorly  by  the  triangular  base  of  the 
spine. 
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The  Lat%88imu9  Dorsi  arises  from  all  the  dorsal  spines,  fh>iii 
the  vertebral  aponeurosis,  and  from  the  twelfth,  the  thirteentii  mad 
the  fourteenth  ribs.  It  is  inserted  into  a  linear  rugosity  on  the 
shaft  of  the  humerus,  placed  to  the  median  side  of  the  deltoM 
ridge,  and  behind  the  tendon  of  the  endo-pectoral  portion  of  the 
Pectoral  muscle.  The  dorso-epitrochlear  slip  equals  in  width  the 
Latissimus  at  its  insertion.  It  arises  by  a  broad  origin  from  the 
Latissimus,  just  prior  to  the  formation  of  its  tendon,  and  ii 
tendinously  inserted  upon  the  median  margin  of  the  olecranon 
for  its  entire  length.  The  internal  dorso-epitrochlear  slip  seen  in 
Felis  is  here  absent.  A  long,  slender  slip  of  the  ventral  border  of 
the  Latissimus  is  inserted  upon  the  central  axillary  tendon.  It 
is  supplied  by  numerous  branches  from  the  intercostal  nerves,  and 
at  the  axilla  by  a  branch  of  the  brachial  plexus. 

The  Pectoralia  Major  muscle  is  divided  into  two  portions.  That 
portion  which  is  superficial  at  the  ventro-anterior  aspect  of  the 
thorax  (Ecto-pectoral  of  Wilder)  arises  from  the  sternum,  a  little 
more  than  one-half  its  length,  also  from  an  intermuscular  septum 
between  it  and  the  muscle  of  the  opposite  side,  extending  thence 
four  lines  from  the  sternum  along  the  median  Hue  of  the  neck. 
It  is  inserted  into  the  deltoid  ridge  of  the  humerus,  and  into  the 
triangular  space  lying  between  this  ridge  and  the  head  of  the 
bone.  At  its  distal  end  this  muscle  is  inserted  with  the  Cephalo- 
humeral.  This  portion  is  fleshy  throughout,  except  at  the  under 
surface  at  its  insertion.  It  represents  the  P.  primus^  P.  secundus 
and  P.  quintus  of  other  mammals.  An  imperfect  attempt  is  made 
at  the  separation  of  the  P,  quintus,  but  none  of  the  P,  primus. 

That  portion  which  is  deep-seated  at  the  ventro-anterior  aspect 
of  the  thorax  (Endo-pectoral  of  Wilder)  embraces  a  broad  and 
imperfectly  differentiated  sheet  of  fibres  pertaining  to  the  Pannic- 
ulus,  and  to  a  sternal  mass.  The  two  divisions  fuse  intimately, 
so  that  they  need  not  be  separately  described.  They  together 
represent  the  P.  quartus  of  other  mammals. 

The  usual  plan  of  description  of  a  muscle  may  here  with 
propriety  be  reversed,  and  the  insertion  described  before  the 
origin.  Lying  beneath  the  fibres  of  insertion  of  the  superficial 
portion  of  the  muscle  is  a  thin  fibrous  sheet  that  is  attached  to 
the  deltoid  ridge,  to  the  median  side  of  the  insertion  of  the 
superficial  portion.  It  extends  from  this  line  upwards  over  the 
scapular  tendon  of  the  Biceps,  and  is  lost  in  the  capsule  of  the 
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•honlder-joint  and  in  the  fascia  over  the  coracoid  process,  as  well 
as  tiiat  beneath  the  Subscapular  muscle.  It  passes  downward 
Iwyond  the  ridge,  where  it  receives  a  few  fibres  from  the  superficial 
portion  and  is  lost  in  the  antebrachial  fascia. 

It  is  nearly  as  broad  as  long,  and  in  every  part  is  distinct  from 
te  superficial  portion  of  the  Pectoral.  In  this  description  of  the 
Pectoral  group  the  membrane  will  receive  the  name  of  the  fibrous 
wgmJbrane  of  insertion  or  the  central  axillary  tendon. 

The  pannicular  division  of  the  deep  mass  arises  as  a  broad  sheet 
from  the  superficial  fascia  of  the  trunk,  its  dorsal  portion  from  the 
Merom  to  over  the  scapula,  and  the  ventral  portion  from  over  the 
middle  line  of  the  thorax.  Its  fascicles  converge  toward  the  axilla, 
9om  of  them  fusing  with  the  lower  margin  of  the  sternal  sheet, 
ind  others  ending  on  the  posterior  margin  of  the  fibrous  mem- 
hune  of  insertion.  Others  yet  are  inserted  about  the  middle  of 
the  ander  (ventral)  border  of  this  membrane  of  insertion. — The 
stenud  sheet  arises  from  the  sternum  at  the  lower  border  of  the 
mperficial  portion,  which  overlaps  it,  to  the  base  of  the  ensiform 
cartilage,  as  well  as  from  the  subcutaneous  tissue  at  the  prsecor- 
diom.  It  is  a  ribbon-shaped,  fleshy  muscle,  and  ends  on  the 
membrane  of  insertion  by  distinct  fibres,  and  is  continued  over 
it  to  the  deltoid  ridge.  These  fibres  are  free  from  the  membrane 
&t  the  upper  half  of  the  line  of  insertion.  Placed  between  the 
pumicular  and  the  sternal  sheets,  a  third  fascicle  is  received, 
^,  a  marginal  slip  from  the  Latissimus  Dorsi. 

Arising  from  the  lower  margin  of  the  membrane  of  insertion, 
u  the  median  dorso-epitrochlear  slip.  It  fuses  with  the  Trapezius 
^  its  distal  half  It  is  inserted  on  the  median  margin  of  the  ole- 
cranon, and  contributes  to  the  formation  of  the  antebrachial  fascia. 

Muscular  fibres  thus  approach  the  aponeurosis  of  insertion  of 
the  deep  portion  of  the  pectoral  from  the  skin  of  the  back  and 
abdomen,  from  the  sternum  and  from  the  Latissimus  Dorsi.  The 
lower  margin  of  the  membrane  receives  more  fibres  than  the 
i^maining  portions,  while  the  proximal  parts  receive  none.  The 
rternal  sheet  at  its  upper  half  tends  to  be  specialized  from  the 
membrane,  and  throughout  can  be  said  to  adduct  the  humerus. 
The  pannicular  sheet,  together  with  the  Latissimus  slip,  may  be 
described  as  a  tensor  of  the  sheath  of  the  Biceps  and  of  the 
capsule  of  the  shoulder-joint.  The  median  dorso-epitrochlear 
•Hp  protects  the  nerves  of  the  upper  ami. 
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The  Pectoralis  Minor  (P.  Tertius)  arises  ftrom  the  second  to  the 
fifth  costal  cartilages  inclusive,  to  the  outer  side  of  the  BtenUm, 
and  is  inserted  tendinously  into  the  bicipital  border  of  the  greii 
tuberosity  of  the  humerus.  It  here  forms  the  anterior  part  of  At 
Capsule,  and  is  united  with  the  Supraspinatus  muscle.  Tlui 
muscle  has  been  described  in  human  anatomy  as  being  inserted  oil 
the  Supraspinatus,  or  as  being  continuous  with  it. 

In  Procyon  no  portion  of  either  the  Pectoralis  Mi^or  or  Peeto- 
ralis  Secundus  is  inserted  into  the  antebrachial  iksoia.  Tlie 
Pectorals  are  supplied  by  branches  of  the  bracl\ial  plexus  and  of 
the  intercostal  nerves. 

(6)  Intrinsic  Set. 

The  Supraspin€Uus  and  the  Infraspinatus  Muscles  do  not 
present  sufficient  points  of  difference  as  compared  with  the  same 
muscles  in  other  mammals  to  deserve  special  description.  The 
Supraspinatus  is,  in  great  part,  bilaminated,  the  interlaminaie 
space  tending  to  open  forward.  The  origin  of  the  Deltoid  a|id 
the  insei-tion  of  the  Trapezius  largely  conceal  the  Infraspinatoi. 
The  nerves  are  received  from  the  suprascapular  nerve. 

TTie  Svbscapularis  is  composed  of  three  main  sub-divisions. 
The  most  anterior  of  these  arises  from  the  anterior  border  of  the 
scapula  for  its  entire  length,  and  the  intermuscular  septum  between 
it  and  the  Supraspinatus  muscle.  It  is  inserted  into  the  humerus. 
It  yields  fibres  of  origin  to  the  Coraco-Brachialis.  Its  fibres  are 
parallel  with  those  of  the  last-named  muscle,  and  may  be  said  to 
be  physiologically  in  continuity  with  them.  The  tendons  of  the 
remaining  subdivisions  of  the  Subscapularis  underlie  the  tendon 
of  the  first  division. 

The  muscle  is  entirely  free  from  insertion  into  the  delicate  cap- 
sule of  the  shoulder-joint.  It  is  supplied  by  three  nerves,  each  of 
which  is  a  branch  of  the  brachial  plexus. 

The  Teres  Major  arises  from  the  aponeurosis  of  the  Infraspinatus, 
from  the  lower  margin  of  the  Subscapularis  near  the  scapular 
angle,  as  well  as  from  a  small  portion  of  the  scapula  at  the  upper 
end  of  the  vertebral  border.  The  muscle  is  tendinous  where  it 
overlies  the  humerus  and  is  inserted  beneath  the  Pectoralis 
Secundus,  on  the  median  side  of  the  bicipital  groove. 

Directly  back  of  the  origin  of  the  Teres  Major  lies  the  insertion 
of  the  Rhomboideus.  The  muscle  is  supplied  by  a  branch  of  the 
brachial  plexus. 
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Teres  Miner- — Tliis  muscle  is  so  intimately  ftised  witii  the 
Infraspinatus  as  not  to  demand  a  separate  description. 

Deltoid, — The  fascicle  from  the  fascia  over  the  Infraspinatus 
nanscle  joins  the  fascicle  from  the  acromion,  at  the  distal  half  of 
tte  latter.  The  two  fascicles  thence  continue  as  a  single  muscle 
to  the  humerus.  The  nerve-supply,  which  is  from  the  anterior 
circumflex,  is  abundant.  The  most  important  fascicle  would 
appear  to  be  ft'om  the  Infhispinatus  fascia.  The  tendon  receives 
the  terminal  &8cicle  on  its  outer  surface,  and  its  tendon  of 
insertion  lies  in  contact  with  the  tendon  of  origin  of  the  outer 
head  of  the  Triceps. 

The  Triceps  possesses  four  heads.  The  first  arises  from  the 
scapula,  as  in  man,  by  a  thin  tendon  as  broad  as  the  muscular 
belly,  and  is  inserted  into  the  tip  of  the  olecranon. 

The  second,  or  lateral  humeral  portion,  from  the  lateral  aspect 
of  the  neck  of  the  humerus  by  a  flat,  thick  tendon,  one-fourth 
the  greatest  width  of  the  belly.  It  is  inserted  into  the  tendon  of 
the  preceding,  and  into  the  olecranon  on  the  lateral  border,  and 
into  the  ulna  at  its  upper  fourth,  where  it  becomes  continuous 
with  the  Profound  Flexor  as  it  arises  from  the  posterior  edge 
of  the  ulna.  The  second  portion  receives  an  accession  of  mus- 
cular fibres  from  the  posterior  median  portion  of  the  neck  of  the 
humerus.  It  joins  the  belly  half  way  down  the  humerus. — The 
third  portion  arises  by  a  flat,  thin  tendon  from  a  median  surface 
upon  the  humerus  at  its  upper  third.  It  merges  in  part  with 
the  small  Coraco-Brachialis.  It  also  arises  from  a  distinct  broad 
surface  upon  the  border  of  the  humerus  between  the  epitrochlea 
and  the  upper  border  of  the  epitrochlear  foramen.  This  slip  is 
inserted  into  the  olecranon  and  is  merged  with  the  origin  of  the 
Flexor  Carpi  Ulnaris.     This  is  quite  a  frequent  human  anomaly. 

The  scapular  head  of  the  Triceps,  with  the  internal  humeral 
fasciculi,  form  parts  of  a  single  bilateral  laminated  sheet.  The 
dorsal  portion  of  this  sheet  is  aponeurotic  at  and  near  the  olecra- 
non, and  is  continuous  with  the  antebrachial  fascia.  The  external 
humeral  head  from  the  proximal  end  is  bilaminate  one-half  its 
entire  length.* 

>  In  FelU  the  internal  humeral  head  is  distinct  from  the  scapular,  and 
the  bilaminate  arrangemenr  is  in  all  parts  of  the  muscle  less  evident  than 
in  Proeyon. 
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Net^ve-Supply, — The  nerves  of  the  Triceps  enter  the  iuterbmi- 
nate  spaces,  there  being  one  nerve  for  the  scapular  and  the  internal 
humeral  heads,  and  a  second  for  the  external  humeral  head. 

It  is  worthy  of  note  that  in  Procyon  the  Triceps  is  inserted  not 
only  behind  the  elbow,  but,  by  an  aponeurosis,  into  the  ulna  in 
front  of  the  elbow.  Since  the  ulna  cannot  move  and  the  insertion 
is  chiefly  on  the  lateral  border,  the  bone,  after  being  extended,  is 
with  the  humerus  rotated  inward  at  the  shoulder.  In  a  word,  the 
Triceps  is  an  inward  rotator  of  the  entire  extremity. 

Anconeus  arises  upon  the  posterior  surface  of  the  humems 
from  the  triangular  space  at  the  lower  half  of  the  bone.  Its 
firmest  attachment  is  on  the  lateral  border.  It  also  arises  firom 
the  epicondyle,  one  line  below  the  tip,  directly  to  the  outer  aide 
of  the  Extensor  Carpi  Ulnaris.  Its  fibres  are  inserted  into  the 
entire  lateral  surface  of  the  olecranon,  and  the  whole  muscle  keeps 
well  to  the  lateral  half  of  the  joint.  Nerve-supply :  The  long 
nerve  to  the  Anconeus  sends  a  branch  to  the  external  humend 
head  of  the  Triceps. 

Biceps  Cubiti  arises  by  a  single  stout  head  fh>m  the  coraooid 
process  of  the  scapula.  The  muscle  presents  on  the  proximal 
half  of  both  its  anterior  and  posterior  aspects  a  thin,  glistening, 
fibrous  surface,  but  at  the  distal  half  it  is  free  from  superficial 
fibrous  tissue.  The  tendon  of  insertion  is  but  one-third  the  length 
of  the  tendon  of  origin.  It  is  inserted  into  the  tubercle  of  the 
radius.  This  entire  muscle  is  composed  of  a  sheet  which  is  so 
folded  upon  itself  as  to  produce  the  effect  of  a  pair  of  laminfe, 
joined  at  the  lateral  border.  Three  separate  branches  from  the 
brachial  plexus  enter  the  muscle  in  the  interlaminate  space,  as 
well  as  a  fourth,  which,  indeed,  supplies  the  muscle,  but  since  it 
lies  in  the  position  of  the  musculo-cutaneous  trunk  of  Felia  and 
most  mammals,  may  be  identified  with  this  nerve.  It  does  not,  how- 
ever, pierce  either  this  muscle  or  the  Coraco-Brachialis,  as  in  man. 
CoracO'Brachialis  arises  from  the  coracoid  process  by  a  narrow 
tendon  which  winds  across  the  ventral  surface  of  the  tendon  of 
the  Subscapularis  muscle.  The  muscle  increases  in  width  as  it 
descends,  and  is  inserted  by  fieshy  fibres  into  the  humerus  distally 
to  the  tendon  of  the  Latissimus  Dorsi.  The  fibres  of  insertion  are 
in  close  connection  with  the  fibres  of  origin  of  the  median  head 
of  the  Triceps  muscle.  It  receives  a  long  slender  nerve  from  the 
subscapular  group  of  nerves  from  the  brachial  plexus. 
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Brachialis  AnHcus  arises  by  penniform  fleshy  fasciculi  from 
the  entire  lateral  sur&ce  of  tiie  humerus.  It  lies  in  juxtaposition 
with  the  Biceps.  No  fibres  whatever  arise  from  the  front  or 
median  surface.  The  upper  fibres  are  nearly  vertical  and  the  lower 
nearly  horizontal.  Its  tendon  passes  beneath  that  of  the  Biceps, 
and  is  inserted  upon  the  median  surface  of  the  ulna,  below  the 
elbow-joint.  The  Brachialis  Anticus  keeps  the  ulna  in  contact 
with  the  trochlea,  while  the  Biceps  flexes  the  forearm.  It  also 
aadstfl  the  Biceps  in  this  movement  and  keeps  the  ulna  within 
the  tract  of  flexion. 

The  Brachialis  does  not  arise  from  all  the  surface  of  the  humerus 
which  it  covers  ;  the  muscular  fibres  are  connected  with  the  bone 
along  the  margins  of  the  muscle  only.  The  slips  extend  the 
entire  length  of  the  median,  but  for  a  shorter  distance  on  the 
Irteral  margin.  It  is  inserted  upon  a  smooth  surface  on  the 
median  aspect  of  the  ulna  below  the  coronoid  process.  It  is  thus 
seen  that  this  is  chiefiy  a  lateral  muscle  as  related  to  the  axis  of 
the  humerus,  and  by  its  insertion  on  the  innermost  and  posterior 
portions  of  the  two  bones  of  the  forearm,  pursues  an  oblique 
direction  as  a  whole,  from  the  origin  to  the  insertion.  A  variation 
in  man  consists  in  the  union  of  this  muscle  with  the  Supinator 
Longus. 

Pronator  Radii  Teres, — This  muscle  arises  from  the  front  of 
the  epitrochlea,  a  surface  which  it  exclusively  occupies,  the  remain- 
ing flexors  lying  below  it.  It  is  aponeurotic  in  origin,  inferiorly, 
and  is  wholly  tendinous  at  its  insertion.  The  distal  border  of 
Uie  tendon  reaches  the  middle  of  the  shaft  of  the  bone.  The 
Pronator  is  to  the  radius  what  the  Brachialis  Anticus  is  to  the 
ulna.  The  nerve-supply  is  derived  from  a  small  branch  of  the 
median  nerve. 

Flexor  Carpi  Radialim  arises  in  common  with  the  Flexor 
Snblimis  Digitorum,  and  with  the  fine  fasciculi  with  which  it  is 
intimately  fused.  It  is  inserted  into  the  base  of  the  second  meta- 
carpal bone,  beneath  the  origin  of  the  Metacarpo-Phalangeal 
Flexors.     It  receives  its  nerve-supply  from  the  median  nerve. 

Flexor  Carpi  Ulnaris  arises  by  two  heads  '^  the  first  arises  from 
the  depression  on  the  median  side  of  the  olecranon,  where  it  is 
continuous  with  the  aponeurotic  slip  from  the  median  humeral  head 
of  the  Triceps,  and  is  inserted  by  a  long  and  narrow  tendon  into 
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the  pisiform  bone.  The  second  head  arises  fh>m  the  epitrocUea 
of  the  humems,  passes  down  parallel  to  the  foregoing,  and  is 
inserted  into  the  pisiform  bone  to  the  median  side  of  the  ftnt 
portion.  The  second  head  also  arises  fh>m  the  epitrocUea  in 
common  with  the  Flexor  Snblimis  Pigitomm.  The  muscle  Ikft 
entirely  upon  the  Flexor  ProAmdus,  and  does  not  touch  the  iilna. 
The  nerve-supply  of  the  first  head  is  very  minute,  and  confiiwd 
to  the  extreme  proximal  end  of  the  bell3\  That  for  the  seodnd 
head  is  larger,  branches  being  received  from  the  ulnar  nerve  ti 
three  different  points  along  the  proximal  half  of  the  belly. 

It  is  evident  that  in  Procyon  the  two  divisions  of  the  Flexor 
Carpi  Ulnaris  usually  described  are  equivalent  to  distinct  inuMdML 
Unlike  the  arrangement  seen  in  Felts,  no  attempt  at  fkufon 
between  the  ulnar  and  humeral  heads  is  seen,  while  the  tendenq' 
for  the  humeral  head  to  fuse  with  the  superficial  flexor  is  seen  & 
both  forms,  though  to  a  much  less  degree  in  Proctfon  than  in 
Felis.^ 

Falmaria  Longus.-^The  Palmaris  Longus  was  double  in  one 
specimen,  both  portions  arising  in  common  with  the  Flexor 
Sublimis  Digitorum.'  In  the  other  specimen  it  was  found  to  be 
single,  and  the  nerve-supply  little  or  none. 

Flexor  Sublimis  Digitorum, — This  muscle  arises  from  the 
epitrochlea.  It  soon  divides  into  two  portions.  One  of  these 
passes  without  division  to  the  Flexor  Profundus  Digitorum ;  the 
other,  the  main  muscle,  divides  into  two  parts,  one  of  which  i» 
inserted  into  the  first  and  the  second  toes,  and  the  other  on  the 
third  and  the  fourth  toes.  The  slips  for  the  first  and  the  second 
toes  divide  into  two  slips,  one  for  each  side  of  the  sheath  of  the 
deep  fiexor  at  the  first  phalanx.  lu  one  specimen,  the  first  toe 
received  no  slip. 

The  nerve-supply  is  from  a  small  branch  of  the  median  nerve. 

^  The  connection  between  the  insertion  of  the  muscle  and  the  fifth 
metacarpal  bone  is  much  less  decided  than  between  the  Extensor  Carpi 
Ulnaris  and  the  same  bone.  Such  connection  has  been  omitted  as  part  of 
the  essential  description  of  the  muscle. 

'  The  Extensors  lie  successively  along  a  ridge  (supraoondyloid  ridge). 
The  fiexors  are  collected  in  a  ''bunch'  at  a  process  (not  a  ridge)»  tiie 
Pronator  Radii  Teres  excepted.  This  muscle  lies  by  itself  above  and  in 
finont  of  the  "bunch." 
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The  failure  of  the  Buperficial  flexor  to  support  the  sheaths  of 
the  third  and  fourth  digits,  may  occur  as  an  anomaly  in  man.' 

The  Flexor  Profundus  Digitorum  arises  in  a  penniform  manner 
from  the  ulna,  as  follows :  Ist,  from  the  concavity  on  the  median 
surface  of  the  olecranon ;  2d,  from  the  posterior  border  of  the 
ulna  at  the  upper  third  ;  and  3d,  from  the  median  surface  of  the 
ulna  at  its  middle  third,  near  the  distal  end.  The  second  portion 
derives  some  fibres  from  the  membranous  expanse  of  the  Triceps  on 
the  lateral  surface  of  the  olecranon,  and  the  intermuscular  septum 
between  it  and  the  Extensor  Indicis.  Its  tendons  pass  to  the  four 
outer  toes.     The  under  part  of  the  tendon  at  the  wrist  is  smooth. 

Macalister*  does  not  mention  the  union  with  the  Triceps  tendon. 
This  might  be  found  to  vary  in  man.  The  nerve-supply  of  this 
muBcle  is  from  the  median  nerve. 

Tke  Flexor  Longus  PoIUcxb  is  composed  of  two  separate  por- 
tions, a  superficial  and  a  deep.  The  superficial  portion  arises  in 
common  with  the  Flexor  Carpi  Radialis  from  the  epitrochlea.  It 
is  fleshy  for  the  upper  third  of  its  course,  and  joins  the  Flexor 
Profondus  Digitorum  at  the  lower  border  of  the  annular  ligament. 
Jast  prior  to  the  formation  of  the  tendon,  muscular  slips  join  the 
bellies  of  the  Flexor  Sublimis  Digitorum  and  the  Flexor  Pro- 
fundus Digitorum.  Below  the  annular  ligament  the  tendon  for 
the  thumb  leaves  the  Profundus  and  passes  to  the  second  phalanx. 
From  this  tendon  arises  a  Lumbrical  muscle.  A  large  slip  passes 
from  the  fleshy  portion  to  the  tendon  of  the  deep  flexor  just  above 
the  annular  ligament. 

The  deep  slip  is  penniform  in  chai*acter.  It  arises  from  the 
radius  at  its  upper  third,  and  joins  the  conjoined  tendon  at  the 
upper  border  of  the  annular  ligament.  The  last-named  slip  is 
evidently  homologous  with  the  anthropodean  muscle  of  the  same 
name.     The  nerve-supply  is  from  the  median. 

It  is  interesting  to  note  that  the  variations  of  this  muscle  in  the 
human  subject  include  in  essential  features  the  above  arrange- 
ment.   Mr.  Carver  ^  describes  as  arising  partly  from  the  Profundus 

'  In  Noma  fu^eui  the  slips  of  union  between  the  superficial  and  the 
deep  flexor  are  three  in  number,  and  are  inserted  on  the  conjoined  tendon 
above  the  annular  ligament.  The  union  of  the  Sublimis  with  the  Pro- 
Amdns  ooours  below  the  tendon. 

<  Trans.  Royal  Irish  Acad.,  xv,  1873. 

^  Jour,  of  Anat.  and  Phys^  Hi,  260. 
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and  partly  from  the  SublimiB,  a  small  mnsole  which 
tendinons,  and,  Just  above  the  annular  ligament,  divided  into  tmo 
portions,  one  for  the  Flexor  Pollicis,  and  one  for  the  Pnrfkuidii 
slip  for  the  index  finger.    Excepting  the  slips  flrom  the  SaUimiiy* 
this  follows  the  plan  in  Frocyon^  the   division  in.  the  lattar  ' 
ooenrring  higher  up.    The  Inmbrical  slip  also  is  repeated  as  as 
anomaly  in  human  myology  (Wood  and  Maoalister).    The  origfei- 
of  the  muscle  from  the  epitrochlea,  instead  of  from  the  radiiui|  if  - 
a  common  human  variation.    The  origin  in  common  with  ths 
Flexor  Carpi  Badialis  is,  so  far  as  I  know,  not  repeated  in  man. 

The  Extensores  Carpi  Badiales  Longior  st  Breviary  are  as  in- 
man ;  the  Brevier  is  the  stronger  of  the  two,  and  is  oonflooBi 
above  with  the  Extensor  Communis  Digitorum. 

It  is  supplied  by  the  posterior  muscular  branch  of  the  mnscnlo- 
spiral  nerve  before  it  pierces  the  Supinator  Brevis.  The  nerres 
spread  on  the  under  surfkce  by  short,  single  trunks  at  the  proK" 
imal  end. 

Tke  Supinator  Brevia  arises  from  the  orbicular  ligament  tap  a 
narrow  tendon,  and  is  inserted  upon  the  upper  third  of  the  ladius. 
This  is  the  arrangement  in  Gruber's  Tensor  Ligamentum  Orbieo- 
laris  Anterior  of  Man.  He  found  it  in  fifteen  cases  in  one 
hundred.  This  muscle  is  pierced  by  the  posterior  muscular 
branch  of  the  musculo-spiral  nerve,  and  receives  from  it  its  nerve- 
supply. 

The  Supinator  Longus,  much  narrower  than  in  Felis^  arises 
muscularly  from  the  upper  end  of  the  upper  third  of  the  Supra- 
condyloid  ridge,  and  is  inserted  tendinously  upon  the  distal  end 
of  the  radius.  Its  sparse  nerve-supply  is  confined  to  a  sin^^e 
small  branch  to  the  proximal  end,  derived  from  the  posterior 
muscular  branch  of  the  musculo-spiral  prior  to  its  piercing  the 
Supinator  Brevis  muscle. 

The  Extensor  Communis  Digitorum  arises  from  the  supra- 
condyloid  ridge  between  the  Extensor  Carpi  Radialis  Bievior, 
and  the  Extensor  Minimi  Digiti,  and  is  in  common  therewith.  It 
soon,  however,  separates  from  them,  and,  forming  a  tendon,  divides 
beneath  the  annular  ligament  into  four  small  tendons.  These 
reunite  upon  the  dorsum  of  the  carpus  to  again  separate  and 
pass  to  the  dorsal  surface  of  the  first  phalanx  of  each  toe.  It  is 
supplied  from  the  posterior  branch  of  the  museulo-spiral  nerve. 

Extensor  Carpi  Ulnaris  arises  from  the  external  condyle  of 
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the  humerus  by  a  relatively  broad  tendon.  The  flat,  weak  belly 
tenninates  obliquely  on  a  broad,  stout  tendon  of  insertion,  which 
is  attached  to  the  lateral  border  of  the  pisiform  bone  at  the  base 
of  the  fifth  metacarpal  bone.  The  connection  with  the  pisiform 
bone  is  more  exact  than  in  Felia^  but  in  addition  to  fixing  the 
piaiform  the  tendon  seems  to  make  tense  the  dorsal  aponeurosis. 
It  is  lately  ligamentous  in  action,  and  probably  protects  both 
the  elbow  and  the  wrist-joints. 

Nerve-Supply. — Nerves  are  received  on  the  median  border  by 
three  distinct  trunks.  They  are  thus  more  numerous  than  those 
to  the  flexors  of  the  carpus  and  of  the  fingers.  The  nerves  arise 
from  a  little  close  network  which  also  supplies  the  Extensor 
Commanis  Digitorum,  and  is  derived  from  a  branch  of  the 
mnscalo-apiral,  which  penetrates  the  Supinator  Brevis. 

Extensor  Om  Metacarpi  Pollicis  occupies  the  interval  between 
the  ulna  and  the  radius,  and  arises  from  the  proximal  end  of  the 
distal  half  of  the  latter,  and  along  the  shaft  of  the  former  from  the 
side  of  the  olecranon  to  near  the  distal  extremity.  The  muscle 
below  the  oblique  ligament  is  penniform,  the  long  oblique  ulnar 
fibres  joining  the  medianly-placed  tendon,  which  winds  around  the 
distal  third  of  the  radius,  lying  in  the  pronounced  groove  at  the 
wristrjoint,  and  is  inserted  into  the  median  aspect  of  the  proximal 
end  of  the  first  metacarpal  bone.  In  one  specimen  the  muscle 
was  bi-penniform,  the  muscular  fibres  arising  from  the  radius  being 
inserted  into  the  tendon  to  the  median  side.  The  weak  nerve- 
Bopply  of  this  muscle  is  derived  from  the  posterior  branch  of 
the  musculo-spiral,  the  nerves  entering  upon  its  upper  free 
sorfikoe. 

The  Extensor  Minimi  Digiti  arises  from  the  supracondyloid 
ridge  to  the  outer  side  of  the  preceding  muscle,  which  it  resembles 
in  its  general  features,  also  from  the  orbicular  and  external  lateral 
ligaments  of  the  elbow-joint,  and  passes  beneath  the  annular 
ligament  by  a  distinct  sheath,  viz.,  over  the  distal  end  of  the 
ufauL  The  tendons  do  not  reunite  after  the  first  separation, 
but  are  inserted  upon  the  lateral  surfaces  of  the  first  phalanges 
of  the  three  outer  toes.  The  slip  to  the  fifth  toe  is  not  distinct 
from  the  rest  of  the  muscle  as  in  Felis.^ 

'  in  Noiua  ftueug  the  E.  M.  Digiti  tends  to  unite  with  the  Bxtenaor 
Commanis  Digitorum,  bat  subsequently  separates  therefrom  before  inser- 
ticn. 
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The  Extensor  Indicis  arises  from  the  lateral  aspect  of  tlfe'  vlna 
just  below  the  olecranon,  and,  for  a  slight  distance,  from  tbie 
septum  between  it  and  the  Flexor  Profundus.  Its  tendon  passoi 
parallel  to  the  ulna,  and  reaches  the  manus  by  running  beneatii 
the  tendon  of  the  Extensor  Communis  Digitorum  beneath  the 
annular  ligament.  The  tendinous  slips  are  inserted  upon  th«  ifast, 
the  second  and  third  fingers  to  the  lateral  side  beneath  the  thine 
tendons  of  the  Extensor  Communis.  The  muscle  receivee  t 
tendinous  slip  from  the  Extensor  Minimi  Digiti,  and  is  thna  an 
abductor,  and  assists  the  Extensor  Carpi  Ulnaris  and  the  Extensor 
Minimi  Digiti.  It  receives  two  branches  from  the  posterior 
muscular  branch  of  the  musculo-spiral  nerve. 

Pronator  Quadratus  extends  from  the  middle  of  tiie  forearm  to 
the  proximal  border  of  the  distal  epiphysis  of  the  radius  and  of 
the  ulna.  It  is  broader  toward  the  wrist  than  toward  the  elbow 
where  its  fibres  are  pale  and  inconspicuous.  The  radial  fibres  are 
not  concealed  by  the  stout  aponeurosis  so  conspicuous  in  Felis, 
The  nerve-supply  is  from  a  deep  branch  of  the  interosseous. 

Falmaris  Brevis  arises  as  a  single  slip  from  the  annular  liga- 
ment and  is  lost  over  the  base  of  the  fifth  toe. 

The  Intrinsic  Muscles  of  the  Manus  embrace  the  following : — 

The  Opponens  Hallucis. — This  insignificant  fascicle  arises  from 
the  fibrous  tissue  over  the  sheath  of  the  Flexor  Carpi  Radialis, 
and  is  inserted  into  the  proximal  end  of  the  first  metacarpal  bone. 
It  is  upon  the  same  plane  with  some  of  the  fibres  of  origin  of  the 
first  Metacarpo-Phalangeal  Flexor. 

The  Palmar  Interosaei, — These  muscles  are  three  in  number. 
The  first  and  the  third,  passing  respectively  to  the  first  phalanx 
of  the  hallux  and  the  first  phalanx  of  the  annularis,  are  twice  as 
broad  as  the  second,  which  goes  to  the  first  phalanx  of  the  index 
finger.  These  all  arise  from  the  fibrous  tissue  over  the  pi*oximal 
eiids  of  the  metacarpal  bones. 

Opponens  Minimi  Digiti  arises  in  common  with  these  muscles 
to  the  lateral  aspect,  and  is  fused  at  its  proximal  third  with  the 
third  muscle.  It  is  inserted  into  the  distal  end  of  the  metacarpal 
bone. 

Flexor  Br  ems  Minimi  Digiti  arises  from  the  annular  ligament 
and  is  inserted  into  the  sheath  of  the  Flexor  Profundus  Digitorum 
by  a  structure  exactly  similar  to  that  found  in  the  pes. 
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Abductor  Minimi  Digitt  aripes  from  the  pisiform  boue  and  ends 
by  a  long  appneoroti^;  ^ndon  npon  the  sheath  of  the.  first  phalanx 
of  Uie  filth  toe  in  its  lateral  aspect.  The  muscle  receiires  an 
ftQcessory  slip  from  the  connective  tissue  beneath  the  deep  flexor. 

The  Meiacarpo-Phalangeal  Flexors. — Each  arises  from  the  met- 
acarpal bone  of  the  corresponding  toe  and  is  inserted  into  the 
flesamoid  bone  of  the  metacarpo-phalangeal  joint.  The  fifth  toe 
alone  possesses  the  Dorsal  Interosseus,  and  even  in  this  instance 
the  muscle  is  in  great  part  fused  with  the  flexor  muscle.  For  the 
lemaining  toes  the  Dorsal  (nterosseus  is  undiflTerentiated,  yet 
latero-dorsal.  slips  of  tendon  connect  those  parts  of  the  flexor 
muscles  seen  from  above  in  the  intercarpal  spaces,  with  the  sides 
of  the  sheaths  of  the  digits.  As  in  the  pes,  so  in  the  manus  the 
divisions  between  the  two  portions  of  the  flexors  are  more  pro- 
nounced in  the  hallux  and  annularis  than  in  the  remaining  toes.' 

The  Musclss  of  the  Inferiob  Extremity. 

(a)  Extrinsic  Set. 

Quadraius  Lumborum, — This  muscle  has  not  been  differentiated 
from  the  vertebral  series  in  Procyon.  On  the  ventral  aspect  a 
flat  slip  fs  seen  arising  from  the  second  lumbar  vertebra  on  a  line 
with  the  origin  of  the  transverse  abdominal  muscle.  It  passes 
upward  and  outward  to  be  inserted  on  the  last  rib  at  about  its 
middle.  A  second  flat  slip,  lying  a  little  below  the  preceding, 
and  on  a  deeper  plane,  appears  to  be  a  cleavage  from  the  internal 
oblique  abdominal  muscle.  It  arises  from  the  ventral  aspect  of 
the  Longissimus  Dorsi,  and   is  inserted  into  the  last  rib  at  its 

*The  Lumbriealesi  Palmar  and  Dorsal  Interossei  muscles  of  Procytm 
may  be  described  as  inserted  into  the  sheath  of  the  digit.  In  the  manus 
of  the  Macaque  this  was  seeu  to  be  the  case  also.  It  will  be  remembered 
that  in  human  anatomy  the  Dorsal  Interossei  are  described  as  having  their 
insertions  into  the  extensor  tendons  of  the  digits  as  well  as  into  the  base 
of  the  first  phalanx  of  each  finger.  It  is  probable  that  the  simplest  ex- 
pwions  of  these  muscles  in  mammals  are  as  tensors  of  the  sheaths  of  the 
digits  on  the  dorsal  and  lateral  surfaces,  and  that  their  connection  with  the 
twdops  of  the  extensors  of  the  fingers  is  not  an  essential  one.  Indeed  the 
extensor  tendons  themselves  may  be  said  to  end  upon  the  same  sheath,  the 
Utter  being  described  as  enveloping  each  digit  like  the  fingerstall  of  a 
glore.  It  is  fi:ee  everywhere  between  the  interphalangeal  joints  above  and 
at  the  sidesy  but  is  closely  incorporated  with  the  capsules  of  the  last-named 
joints  as  well  as  with  the  sheaths  of  the  flexor  tendons. 
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ventral  third.  These  two  slips  are,  perhaps,  representative  of  the 
costal  fibres  of  the  Quadratus.  The  ilio-vertebral  fibres  are 
represented  by  an  imperfectly  differentiated  slip,  extending  from 
the  ventral  aspect  of  the  iliac  crest  to  the  transverse  processes  of 
the  last  lumbar  vertebra. 

T?ie  Longi88imu8  Dorsi  is  very  conspicuous  from  the  ventral 
aspect  of  the  trunk,  and  doubtless  affords  the  generalized  mass 
from  which  the  Quadratus  Lumborum  of  human  anatomy  has 
been  evolved.* 

Psoas  Minor  arises  from  the  ventral  surfaces  of  the  bodies  of 
the  first  three  lumbar  vertebrse,  and  is  fused  with  the  Psoas 
Magnus.  It  is  inserted  by  a  broad,  glistening  aponeurosis  into  a 
pronounced  ridge  of  the  ilium,  directly  above  the  ilio-peotineal 
eminence. 

Psoas  Magnus  arises  from  the  bodies  of  the  third,  fourth  and 
tifth  lumbar  vertebrse,  and  the  anterior  surface  of  the  corresponding 
transverse  processes.  After  being  joined  b}^  the  Iliacus  Intemus, 
its  tendon  is  inserted,  after  winding  around  the  neck  of  the  femur, 
into  the  trochanter  minor.  Both  the  Psoas  muscles  are  perforated 
by  a  branch  of  the  lumbar  plexus,  the  Psoas  Magnus  being  more 
particularly  supplied  by  a  number  of  short  filaments  from  the 
anterior  crural  nerve. 

Iliacus  Intemus  arises  b}'  a  long  slip  the  entire  length  of  the 
iliac  fossa,  and  by  a  broad  sheet  of  fibres  extending  across  the 
venter  of  the  ischium  below  the  attachment  of  the  ilio-lumbar 
fascicle  of  the  Quadratus  Lumborum,  and  also  by  a  thin  slip 
directly  above  the  origin  of  the  Rectus  Femoris.  The  muscle  is 
not  confined  to  the  pelvis.  The  anterior  margin  overlies  the 
origin  of  the  Tensor  Vagime  Femoris  and  of  the  Rectus  Femoris. 
It  is  fused  with  the  Psoas  Magnus  at  the  upper  margin  of  the 
acetabulum. 

The  Psoas  Magnus  and  the  Psoas  Minor  imite  with  the  verte- 
bral mass,  from  which  they  are  imperfectl}'  differentiated,  in 
forming  a  powerful  vertebral  flexor,  which  can  be  traced  upward 
behind  the  pleura  as  far  as  the  body  of  the  ninth  dorsal  vertebra. 
The  Psoas  Magnus  can  be  divided  into  several  imperfectly  defined 
laminaf),  the  interspaces  between  which  carry  the  branches  of  the 
lumbar  and  sacral  plexuses. 

*  The  muscle  last  named  is  here  included,  for  while  acknowledged  to  be 
a  trunkal  mnscle  it  has  important  relations  to  the  innominate  bone. 
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OhUeua  Maximtis. — The  Gluteus  Maximus  arises  from  the 
ilium,  the  vertebral  aponeurosis,  the  lateral  margin  of  the  sacrum 
and  the  transverse  process  of  the  first  caudal  vertebra.  The  iliac 
origm  is  membranous,  its  under  surface  being  in  intimate  union 
with  the  Gluteus  Medius.  The  sacral  origin  is  musculo-tendinous, 
as  is  that  from  the  first  caudal  vertebra.  The  common  sheet 
formed  by  the  union  of  the  two  surfaces  last  named,  affords  origin 
for. a  slip  of  the  Lateral  Caudal  muscle.  The  margins  of  the 
(Hutens  are  muscular  throughout  their  entire  length,  but  the 
muscle  becomes  tendinous  as  it  overlies  the  trochanter  major. 
It  is  in  close  connection  if  not  continuous  with  the  upper  margin 
of  the  Quadratus  Femoris  at  its  insertion.  The  Gluteus  Maximus 
is  inBcrted  into  the  third  trochanter,  which  lies  rather  upon  the 
anterior  than  upon  the  hiteral  sur&ce  of  the  femur,  and  by  a  welU 
defined  slip  into  the  fascia  lata. 

The  anterior  border  of  the  Gluteus  Maximus  is  inseparable 
from  the  corresponding  border  of  the  Gluteus  Minimus. 

The  nerve-supply  of  the  Gluteus  Maximus  is  derived  from 
branches  piejrcing  both  the  Gluteus  Medius  and  the  Gluteus 
Minimus  near  their  anterior  borders :  the  longest  branch  (arriving 
from  the  great  sciatic  nerve)  lying  on  the  under  sur&ce  of  the 
muscle,  corresponding  pretty  accurately  to  that  portion  arising 
from  the  sacrum  and  the  first  caudal  vertebra.  In  addition  to 
these  nerves  the  muscle  receives  several  branches  of  the  Inferior 
Gluteal  nerve.  The  entire  muscle  easily  resolves  itself  into  two 
portions,  which,  however,  cannot  be  separated  by  the  knife.  The 
anterior  portion,  of  iliac  origin,  receives  nerves  by  distinct  Glu- 
teal branches,  and  becoming  fused  with  the  Gluteus  Medius,  rotates 
the  femur  inward;  while  the  posterior  portion  arises  entirely 
from  the  sacrum  and  first  caudal  vertebra,  fuses  with  the  Tenuis- 
simus,  and,  receiving  the  distinct  and  very  long  gluteal  branch 
idready  mentioned,  rotates  the  femur  outward.  The  last-named 
muscular  portion  is  extrinsic  to  the  posterior  extremity,  while  the 
lirst^iamed  is  intrinsic.^ 

^  That  portion  of  the  Gluteus  Maximus  described  as  the  second  part  in 
FMif  was  not  present  in  Procyon,  The  caudal  or  ventral  origin  of  the 
Bleeps  Femoris  would  appear  to  compensate  for  its  absence.  The  second 
part  of  the  Gluteus  Maximus  of  the  cat  is,  in  all  probability,  the  same  as 
the  high  origin  of  the  Biceps  Flexor,  since  it  can  be  traced  directly  to  the 
intermosei^ar  septum  between  t3ie  Vastus  Extemus  and  the  Adductor 
Xagnus,  and  is  continued  thence  to  the  capsule  of  the  knee-joint. 
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Oltiieu$  JfetfuMT.-— The  Olateus  MediuB  arises  trom.  the  donnn 
of  the  UiiMXi,  the  under  sorface  of  the  aponeurosis  of  the  O.  MmA 
mas,  and,  by  a  separate  set  of  iksciclesy  firom  the.  lateral  borte 
and  the  |uiterior.;sarfaoe  of  the  sacrum.  Fibres  pass  downwaid 
to  be  inserted  into  the  great  trochanter.  Posteriorly  this  mnsids 
if  divisible  into  two  .planes  which  anteriorly  are  fhsed.  The  aitfa- 
rior  portion  is  iliac  in  origin,  and  is  inserted  into  the  trpohaate 
mi^or.  Superficially  it  is  supplied  by  uerTes  in  common  with  the 
Oi  .Minimus.  Its  interior  is  fibrous.  The  posterior  portion, 
slightly  overlapped  by  the  anterior,  arises  from  the  sacrum  sad  is 
supplied  by  nerves  passing  directly  fh>m  the  sciatic  at  the  great 
sacro-sciatic  foramen.  It  is  also  supplied  on  the  dorsal  sorfhoe  by 
a^  nerve  escaping  firom  the  great  sacro-sciatic  foramen  in  common 
with  the  superior  gluteal,  but  distinct  firom  it.  This  portion  of 
the  G.  Medlus  is  inserted  into  the  great  trochanter,  as  it  bordea 
on  the  digital  fossa. 

It  is  evident  that  a  parallel  can  be  here  instituted  I)etween  the 
0:.  Maximus  and  the  O.  Medius.  The  sacral  part  of  each  .masde 
can  easily  be  distinguished  from  the  iliac  portion.  In  the  oaae.of 
the  O.  Medius  the  division  has  gone  so  fiir  as  to  form  the  outline 
of  two  distinct  muscles,  but  which  are  not  completely  separaUe 
the  one  from  the  other. 

GliUeus  Minimus, — The  Gluteus  Minimus  arises  fi*om  the 
dorsum  of  the  ilium  below  that  surface  occupied  by  the  G.  Medius. 
It  fuses  anteriorly  with  the  G.  Maximus.  This  fusion  enables  the 
observer  to  cla88if3'  the  G.  Minimus  as  a  deep  lamina  of  complex 
muscle,  of  which  the  G.  Maximus  is  a  superficial  lamina,  the  two 
planes  of  cleavage  being  in  this  instance  so  remote  from  one 
another  posteriorly,  as  to  permit  so  large  a  muscle  as  the  G. 
Medius  to  be  received  between  them.  The  same  disposition 
toward  planal  cleavage  witnessed  in  the  G.  Medius  is  also  found 
in  the  G.  Minimus ;  the  superficial  lamina,  however,  is  quite  rudi- 
mentary, and  is  confined  to  the  anterior  fifth  of  the  dorsal  sur&ce. 
Between  the  two  lamina*  passes  a  large  trunk  from  the  superior 
Gluteal  set  of  nerves  which  supplies  both  the  G.  Medius,  G.  Mini- 
mus and  ultimately  the  anterior  part  of  the  G.  Maximus.  The 
G.  Minimus  is  inserted  in  the  anterior  edge  of  the  trochanter 
major  by  a  narrow  glistening  tendon,  and  is  in  close  relation  tQ 
the  hip-Joint. 

Tensor  Vaginm  Femoris. — The  Tensor  Vaginae  Pemoris  arises 
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from  the  ventral  edge  of  the  ilium  on  a  line  with  and  immediately 
posterior  ta  the  SartoriuB.  It  arises  by  a  thin  membranous  tendon 
on  a  level  with  the  great  trochanter  at  the  middle  of  the  thigh, 
and  ends  in  the  fascia  lata.  It  does  not  f\i8e  with  the  muscles  of 
Uie  Gluteal  group. 

The  structure  last  named  is  continuous  with  the  fibres  of  inser- 
tion of  the  Biceps  Femoris  at  the  side  of  the  knee,  but  is  not  in 
a  line  with  the  head  of  the  tibia,  but  rather  with  the  side  of  the 
patella.  The  nerve-supply  is  probably  from  the  inferior  gluteal ; 
the  dissection  did  not  permit  of  an  exact  identification. 

(6)  Intrinsic  Set, 

The  Biceps  Femoris. — The  Biceps  Femoris  arises  by  a  broad 
stout  aponeurosis  from  a  spine  of  the  sacrum,'  and  by  a  musculo- 
tendinous mass  from  the  tuberosity  of  the  ischium.  The  muscle 
forms  a  broad  sheet  of  fibres  over  the  outer  side  of  the  thigh  and 
ends  in  a  second  aponeurosis  at  the  lateral  margin  of  the  patella, 
and  the  head  of  the  tibia.  At  a  point  about  on  a  level  with  the 
head  of  the  tibia,  a  slender  fascicle  is  given  off  that  passes  over 
the  leg  superficially  and  joins  the  Soleus,  and  With  the  last-named 
muscle  contributes  to  the  formation  of  the  Tendo-Achillis. 
Beneath  the  Biceps  lies  the  Tenuissimus.  This  arises  from  the 
under  surface  of  the  Gluteus  Maximus,  and  passing  down  over 
the  sciatic  nerve  is  lost  over  the  fascia  of  the  leg. 

The  Biceps  was  found  in  one  dissection  to  present  variation 
from  the  above  description.  The  body  of  the  muscle  as  it  arose 
from  the  ischium  divided  into  two  portions,  an  anterior  and  a 
posterior.  The  anterior,  larger — and  at  the  ischium  the  more 
superficial  portion — was  inserted  entirely  upon  the  side  of  the 
patella  and  the  external  tibial  condyle.  The  posterior  portion 
became  superficial  about  six  lines  below  the  tuberosity,  and  was 
inserted  by  a  broad,  thin  surface  on  the  fascia  of  the  leg,  and, 
finally,  instead  of  joining  the  Soleus,  was  continuous  with  the 
Gastrocnemius  at  the  beginning  of  the  tendo-Achillis.  The 
Tenuissimus  instead  of  arising  from  the  Gluteus  Maximus,  arose 
from  its  tendon  of  insertion  into  the  third  trochanter.  It  passed 
to  the  posteiior  division  of  the  Biceps,  along  the  hinder  border  of 
which  it  descended  to  the  fascia  of  the  leg. 

* 

'  In  Ur^us,  according  to  the  figure,  in  Cuvier  and  Lieutaud,  this  Blip  is 
absent. 
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An  examination  of  the  variations  of  the  Biceps  Femoris  (Biceps 
Flexor  Cruris)  results  in  adapting  the  above  description  in  its 
several  parts  to  hnman  anatomy.  Sommering  describes  the  miuiele 
with  a  second  long  head  from  the  tuberosity  of  the  ischium; 
Meckel  with  a  third  head  from  the  upper  portion  of  the  liMa 
aspera ;  Wood  describes  a  head  arising  IDrom  the  ikscia  beneath 
the  Olutens  Maximns.  This  is  evidently  the  same  as  the  Tenuis- 
simus.  A  slip  continuous  proximally  to  the  sacrum,  has  been 
recorded  by  Theile  and  Macalister.  A  slip  may  be  attached  to  fhe 
external  condyle  of  the  tibia.  A  slip  may  be  inserted  in  the  tksda 
of  the  leg,  or  one  may  join  the  tendo-Achillis. 

It  is  farther  interesting  to  note  that  the  muscle  is  variable  in 
Procyon  as  well  as  in  the  human  subject.  In  one  specimen  the 
Tenuissimus,  which  may  be  regarded  as  homologous  with  the 
femoral  head  of  the  human  muscle,  was  attached  to  the  femur, 
while  it  is  commonly  seen  arising  fh>m  the  Gluteus  Maximus. 
The  &ct  last  named  would  indicate  that  the  muscle  is  of  the  nUke 
relative  value  as  one  of  the  muscular  slips  passing  between  a  super- 
ficial and  a  deep  muscle  of  the  same  group,  as  instanced  in  the 
fascicle  occasionally  seen  passing  between  the  superficial  and  the 
deep  flexors  of  the  fingers.  It  is  supplied  by  a  separate  branch 
of  the  sciatic  as  well  as  by  branches  in  common  with  the  Biceps. 
The  nerve-supply  of  the  Biceps  consists  of  great  numbers  of 
minute  branches  from  the  lesser  sciatic  and  its  anastomosis  with 
the  obturator  nerve. 

The  Semilendino8U8. — This  muscle  arises  from  the  upper  end 
of  the  tuberosity  of  the  ischium,  and  by  a  fleshy  slip  from  the 
posterior  margin  of  the  aponeurosis  of  the  Biceps.  The  last- 
named  slip  joins  the  main  belly  at  its  upper  third.  The  muscle  is 
inserted  on  the  anterior  surface  of  the  tibia  at  its  upper  third. 
Its  tendon,  as  is  usual,  lies  directly  beneath  the  tendon  of  insertion 
of  the  Gracilis. 

The  Semitendinosus,  while  arising  in  great  measure  in  common 
with  the  Biceps,  is  inserted  on  the  opposite  side  of  the  limb.  The 
nerve-supply  is  from  the  sciatic. 

TTie  Semimembranosus  arises  from  the  entire  posterior  margin 
of  the  innominate  bone,  excepting  a  portion  a  feW  lines  in  length 
near  the  symphysis,  which  is  occupied  by  the  origin  of  the  Adduc- 
tor Magnus.  It  forms  in  reality  two  muscles.  The  first  of  these 
— ^ischio-tibial — arises  as  a  flat  band  of  tendinous  fibres  from  the 
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tuberosity  of  the  ischium  and  is  inserted  into  the  tibia  at  the  inner 
tuberosity.  The  second — the  ischio-pubio-femoral — arises  from  the 
remaining  portion  of  the  posterior  margin  and  is  inserted  into  the 
femur  above  the  external  condyle.  Uniting  the  two  is  a  long 
fusiform  slip,  which  arises  from  the  ischium  above  and  is  insert^ 
with  the  other  division  into  the  femur. 

The  nerves  of  the  Semimembranosus  are  numerous  and  large. 
The  ischio-tibial  is  supplied  by  a  distinct  trunk  from  the  great 
sciatic  nerve.  The  ischio-pubio-femoral  by  both  this  nerve  and 
the  obturator.  A  long  branch  of  the  nerve  first  named  runs  along 
the  femoral  division  to  its  distal  third,  where  it  anastomoses  with 
a  branch  of  the  anterior  crural  nerve. 

Sartorius. — The  Sartorius  muscle  arises  from  the  anterior 
superior  spinous  process  of  the  ilium,  by  a  rough  angulated  border 
equalling  in  length  one-third  of  the  anterior  border  of  the  ilium, 
and  from  a  fibrous  membrane  continuous  with  the  External  Oblique 
muscle  of  the  abdomen.  The  muscle  is  broad  and  ribbon-shaped 
and  is  inserted  into  the  capsule  of  the  knee-joint  toward  its  median 
surface,  including  the  median  border  of  the  patella,  and  passing 
thence  downward  to  the  tibia,  where  it  is  inserted  membranously 
on  the  anterior  sur&ce,  for  nearly  one-half  the  length  of  the  shaft. 
On  the  same  plane,  it  is  in  intimate  union  with  the  insertion  of 
the  Oracilis.  Beneath  this  plane  lies  the  insertion  of  the  Semi- 
t^idinosus.  The  Sartorius  is  supplied  at  its  upper  third  by  the 
anterior  crural  nerve,  and  at  its  lower  fifth  by  a  deeper-seated 
branch  from  the  same  nerve. 

Oracilis, — The  Oracilis  arises  tendinously  from  the  entire  length 
of  the  symphysis,  and  muscularly  by  a  thickened  border  from 
the  descending  ramus  of  the  pubis.  It  is  inserted  at  the  median 
side  of  the  patella,  the  median  tuberosity  of  the  tibia  and  the 
corresponding  border  of  the  tibia  at  its  proximal  third.  It  is 
freely  supplied  both  at  the  proximal  and  the  distal  portions  by 
branches  of  the  anterior  crural  nerve. 

Addtictor  Magnus  arises  from  the  lower  half  of  the  symphyseal 
line,  the  pubis  at  the  beginning  of  th*<e  descending  ramus  and  the 
under  surface  of  the  Gracilis.  It  is  inserted  by  fleshy  fibres  into 
the  entire  posterior  surface  of  the  distal  half  of  the  femur.  The 
fibres  of  insertion  form  three  distinct  fasciculi,  one,  representing 
the  median  cord  that  in  the  human  subject,  passes  to  the  minute 
tubercle  above  the  epiphysis,  but  which  is  here  fleshy  and  dis- 
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tributed  over  the  posterior  surface.  The  leuudning  portloBS  He 
nearer  the  lateral  margin,  one  of  them  directly  upon  it  The 
nerves  are  derived  fh>m  the  anterior  cmral  and  the  obturator. 

Adductor  Longus  arises  tcom  the  symphjrsis  and  the  paUo  brff 
of  the  ilio-peotineal  line.  It  is  insert^  into  the  femur  hf  9m 
obliqae  line  near  the  median  border.  It  is  supplied  by  n«rvia 
from  the  anterior  crural. 

The  PecHneus  and  the  Adductor  BreviM  arise  from  the  mil- 
pectineal  line,  but  not  from  the  bone  between  this  line  and  this 
acetabulum.  They  are  both  inserted  tendinously  on  the  A.  LoDgvs, 
but  nearer  the  lateral  border.  Their  nerves  are  derived  tttm  this 
anterior  cruraL 

Quadriceps  Exteneor, — ^The  Rectus  arises  over  the  aoetabolvm 
by  a  single  head.  At  its  proximal  seventh  the  musde  is  tendiiws 
and  overlaid  by  the  Psoas.  It  is  free  throughout,  except  at  tibs 
lower  fourth  of  the  outer  side,  where  it  is  Joined  b3'  the  Vaatas 
Extemus.  It  is  protected  by  a  sheath  derived  for  the  most  part 
from  the  Vastus  Intemus.  On  this  sheath  is  inserted  the  TeaOMir 
YaginsB  Femoris. 

The  Vastus  Intemus  and  Vastus  Extemus  form  a  continuoas 
mass  at  the  lower  third  of  the  thigh,  behind  the  Rectus.  They  an 
free  from  the  femur  at  its  upper  half ;  the  V.  Intemus  arises  fbr 
the  most  part  from  the  front  of  the  shaft  of  the  femur  at  the  base 
of  the  trochanter  minor,  and  by  a  continuous  small  fleshy  line 
from  the  entire  length  of  the  front  of  the  l)one.  It  is  continuous 
with  the  Crureus.  The  V.  Extemus,  V.  Internus  and  Crureus  form 
a  muscular  bed  which  is  fibrous  at  its  lower  half.  The  nerve- 
supply  of  the  Quadriceps  Extensor  is  derived  from  the  anterior 
cmral  nerve.  In  addition  the  Vastus  Externus  receives  four  or 
five  branches  from  the  lesser  sciatic  nerve. 

Quadralus  Femoris. — The  Quadratus  Femoris  is  a  stout  muscle 
arising  from  the  tuberosity  and  the  nimus  of  the  ischium,  and 
inserted  into  the  posterior  surface  of  the  femur  by  a  rugose  cres- 
centic  line.  It  is  supplied  by  a  distinct  nerve  from  the  great 
sciatic,  which  in  proportion  to  the  size  of  the  muscle  is  unusually 
large. 

Obturator  Externum. — The  Obturator  Externus  arises  fh>m  the 
border  of  the  obturator  foramen  externally,  the  descending  ramus 
of  the  pubis  and  the  ramua  of  the  ischium,  and  passes  forward 
to  be  inserted  by  a  tendon  which  is  superficial  at  its  distal  half 
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into  the  anterior  half  of  the  digital  fossa.  In  the  anterior  part  of  the 
mnscle  is  seen  an  imperfect  attempt  at  the  formation  of  two  lamina. 
The  tendon  is  here  concealed  to  a  greater  degree  than  elsewhere. 
The  muscle  receives  its  nerve-supply  from  the  obturator  nerve. 

Obturator  Internus. — The  Obturator  Intemus  arises  from  the 
entire  inner  surface  of  the  innominate  bone  for  a  distance  equalling 
the  extent  of  the  symphysis  pubis.  Save  at  its  extreme  anterior 
margin  and  the  trochlear  surflEtce  as  it  winds  round  the  border  of 
the  ischium,  the  muscle  is  fleshy  throughout.  Both  Oemelli 
muscles  are  well  developed  and  are  fused  in  front  of  the  main 
tendon.  The  muscle  is  intimately  connected  with  the  capsule 
of  the  hip-joint  and  is  fiised  at  the  insertion  with  the  tendon  of 
the  Obturator  Extemus.  The  Obturator  Intemus  receives  nerves 
within  the  pelvis  from  the  internal  pudic,  and  the  Gemelli  from  a 
separate  trunk  destined  for  the  Quadratus  Femoris. 

The  Oemelli  form  a  deep  lamina  of  cleavage  from  the  main 
mass  of  the  Internal  Obturator  which  represents  a  superficial  layer 
of  the  same  muscle. 

0€^rocnemiu^. — This  muscle  arises  from  the  femur  by  two 
heads.  The  outer  head  bears  a  sesamoid  bone. — The  fibrous  tissue 
between  the  femur  and  this  bone  are  exceedingly  stout  and  coarsely 
&8cicalated.  A  thin  fascia-like  membrane  extends  from  the  lateral 
surface  of  the  capsule  of  the  knee-joint  to  the  superficies  of  the 
sesamoid.  This  is  continuous  with  the  Vastus  Extemus  muscle, 
80  that  when  traction  is  made  upon  the  muscle  last  named  the 
sesamoid  can  be  moved  slightly  upward.  This  muscle,  thereforci 
can  aid  in  fixing  the  bone  at  times  when  the  Gastrocnemius  and 
the  Plantaris  contract.  The  bone  is  also  supported  by  bands 
extending  to  it  from  the  posterior  surface  of  the  capsule.— rThe 
outer  head  of  the  Gastrocnemius  is  pierced  by  a  branch  of  the 
sciatic  nerve  to  supply  the  Soleus  on  its  superior  surface.  Fusing 
with  the  under  snr&uoe  of  the  outer  head  is  the  origin  of  the. 
Plantaris  muscle.  The  inner  head  is  of  muscular  origin  and 
ribbon-shaped,  and  is  attached  directly  ^to  the  femur  without  the 
iutervention  of  a  sesamoid  bone.  The  two  heads  of  the  muscle 
ftise  at  the  upper  third  of  the  leg,  forming  a  flat,  triangular  surface, 
which  gradually  becomes  tendinous  toward  the  apex  of  the 
triangle  to  form  the  tendo-Achillis.'    An  unusually  large  bursar 

*  There  is  no  slip  of  origin  from  the  fascia  over  the  head  of  the  fibula  as 
in  FOii. 
10 
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intervcnos  between  the  concave  tuber  calcis  and  the  tendonu 
Under  the  head  of  the  Biceps  muscle  it  has  already  been  mo- 
tioned that  the  Gastrocnemius  ma}*^  be  reinforced  by  the  lower 
part  of  this  muscle. — The  Soleus  arises  from  the  head  of  the 
fibula  only,  by  a  musculo-tendinous  origin.  It  is  fusiform,  much 
thicker,  and  in  every  way  more  robust  than  the  Oastrocnemiiu, 
and  joins  the  tendo-Achillis  six  lines  above  the  tuber  calcis.  The 
Soleus  is  fieshy  throughout  and  does  not  receive  any  slip  of  the 
Biceps  Flexor. — The  nerve  supply  of  the  Qastrocnemius  is  from 
the  sciatic.  The  Soleus  also  is  supplied  by  a  branch  of  the  sciatic, 
passing  between  the  Plantaris  and  the  external  head. 

Flantaris. — Fusing  as  it  does  with  the  outer  head  of  the  Gastroc- 
nemius, the  Plantaris  can  be  traced  with  scarcely  any  artificial 
dissection  to  the  Sesamoid  bone  in  the  outer  head  of  the  Gbustroc- 
nemius.  The  surface  of  contact  between  the  Plantaris  and  the 
Gastrocnemius  is  fibrous  throughout.  This  is  seen  to  be  difiTerant 
from  the  arrangement  in  Felia,  in  which  animal  the  Plantaris 
anses  in  part  from  the  fascia  of  the  leg.  The  Plantaris  tendon 
becomes  superficial  to  the  outer  side  of  the  tendo-Achillis,  passes 
over  the  calcaneum  as  a  broad  aponeurosis,  from  the  distal  end 
of  which,  on  the  plantar  surface  of  the  foot,  the  Flexor  Brevis 
Digitorum  arises.  Tlie  motion  between  the  Plantaris  and  the 
Flexor  Brevis  Digitorum  is  pronounced  medianly  but  absent 
laterally.  The  Plantaris  may  thus  be  said  to  be  inserted  into  the 
calcaneum  on  its  lateral  surface,  and  the  Flexor  Brevis  Digitorum 
to  arise  from  the  same  surface.  On  the  median  aspect,  however, 
the  two  muscles  arc  continuous  with  one  another  through  inter- 
mediate fibrous  tissue.     It  is  supplied  by  the  sciatic  nerve. 

PopUteus  arises  from  a  shallow  pit  on  the  lateral  surface  of  the 
external  condyle  by  a  ligament-like  tendon,  that  passes  in  a  groove 
horizontally  backward  to  the  tibia.  The  muscular  fibres  are 
arranged  in  a  thin  sheet  and  are  inserted  into  the  tibia  for  its 
upper  third.  The  proximal  edge  of  the  muscle  is  horizontal  and 
in  the  same  line  with  the  tendon  of  origin.  The  distal  edge  is 
oblique  and  slightly  overlaps  the  fascia  covering  the  Flexor 
Longus  Pollicis.     The  nerve  sui)ply  is  from  the  sciatic. 

Flexor  Longus  Digitorum  arises  from  the  proximal  half  of  the 
posterior  surface  of  the  tibia,  and  from  the  stout  fascia  lying  on 
the  posterior  asi)cct  of  the  muscle.  The  very  stout,  broad  tendon 
formed  at  the  middle  of  the  leg,  lies  in  a  groove  behind  the  inter- 
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nal  malleolus  in  company  with  the  small  Tibialis  Posticus,  and 
is  insert^  on  the  median  side  of  the  conjoined  tendon  at  the 
tarso-metataraal  line.  It  receives  all  the  fibres  of  the  Musculus 
Accessorias. 

MusculiLs  Accessorius  arises  from  the  lateral  aspect  of  the  cal- 
caneom,  and  is  inserted  on  the  median  half  of  the  conjoined 
tendon. 

Flexor  Langus  Pollicts  arises  from  the  proximal  two-thirds  of 
the  posterior  sor&ce  of  the  shaft  of  the  fibula,  and  by  nearly  as 
long  a  surface  from  the  tibia.  The  fibres  of  the  tendon  can  be 
traced  nearly  to  the  head  of  the  fibula  but  become  free  only 
at  the  level  of  the  ankle.  The  tendon  lies  in  the  deep  recess 
between  the  tibia  and  the  fibula,  in  the  pronounced  groove  on 
the  i)08terior  border  of  the  astragalus,  as  well  as  in  the  depres- 
sion beneath  the  sustentaculum  tali  to  unite  with  the  conjoined 
tendon  at  its  lateral  half.  The  conjoined  tendon  splits  into  five 
phalangeal  slips,  one  for  each  of  the  five  toes — each  tendon  being 
inserted  into  the  plantar  tubercle  of  the  terminal  phalanx. 

Lumbricales. — These  are  three  in  number  and  are  supplied  to 
the  second,  third  and  fourth  toes.  The  muscle  for  the  first 
toe  arises  ft'om  the  tendon  of  the  long  flexor  of  the  second, 
that  for  the  second  from  the  tendon  of  the  third  toe,  and  that  for 
the  third  from  the  tendon  of  the  fourth  toe.  These  slips  are 
inserted  on  the  sheath  of  the  flexor  tendons,  which  cannot  be 
separated  fh>m  the  tendon  of  insertion  of  the  Extensor  Longus 
Digitornm. 

Tibialis  Poslicus  arises  from  the  proximal  ends  of  both  the  tibia 
and  the  fibula.  It  passes  downward  parallel  to  and  in  part  concealed 
by  the  Flexor  Longus  Digitorum,  in  company  with  the  tendon  of 
which  it  enters  a  sheath  behind  the  internal  malleolus.  It  is 
i&aerted  into  the  scaphoid  bone.  The  posterior  tibial  group  of 
muscles  receives  its  nerves  from  the  internal  popliteal  nerve  as  it 
PMses  between  the  two  heads  of  the  Gastrocnemius. 

Peroneus  Longus  arises  tendinously  from  the  lateral  surface  of 
tbe  head  of  the  fibula,  by  a  head  that  is  slightl}'  narrower  than 
^€  belly.  It  becomes  tendinous  at  the  middle  third  of  the  leg, 
thence  passes  through  a  separate  sheath  over  the  external  malleolus, 
it  lies  in  a  groove  on  the  calcaneum  beneath  the  sustentaculum 
^'  and  is  inserted  into  the  base  of  the  fifth  metatarsal  bone. 
hroneus  Brevis  arises  broad  and  fieshy  from  the  posterior 
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surface  of  the  fibula  at  its  middle  third.  Its  muscular  fibres  pt» 
down  as  far  as  the  external  malleolus  with  the  tendon,  which  is  twice 
as  broad  as  that  of  the  Peroneus  Longus  and  is  inserted  into  tiie 
base  of  the  dorsal  surface  of  the  fifth  metatarsal  bone.  A  slip  fttm 
the  tendon  just  before  the  insertion  is  continuous  with  the  doifld 
aponeurosis  lying  beneath  the  Flexor  Brevis  Digitorum.  Traction 
on  this  sheet  slightly  extends  the  toes,  a  function  best  seen  along 
the  lateral  border  of  the  foot, — The  nerve-supply  is  by  a  branch  of 
the  anterior  tibial  which  extends  nearly  the  entire  length  of  tins 
muscle. 

Peroneus  Tertius  arises  at  the  proximal  third  of  the  fibula  by 
oblique,  delicate,  fleshy  fibres.  The  tendon  lies  in  the  same  groove 
on  the  posterior  aspect  of  the  external  malleolus  with  that  of  the 
Peroneus  Brevis.  It  is  inserted  with  the  Extensor  Brevis  Digito- 
rum  at  the  base  of  the  fifth  metatarsal  bone. 

Tibialis  Anticus  arises  from  the  outer  tibial  tuberosity  and  the 
tibial  tubercle  from  the  anterior  tibial  crest  at  its  upper  third,  and 
from  the  fascia  of  the  leg.  The  muscle  becomes  tendinous  at  the 
lower  fourth  of  the  shaft  of  the  tibia,  and  is  inserted  into  the 
base  of  the  first  metatarsal  bone.  In  some  subjects  a  slip  arises 
separately  from  the  interosseous  membrane.  The  muscle  receives 
its  nerve-supply  from  the  anterior  tibial. 

Extensor  Longus  Digitorum  arises  by  a  small  narrow  tendon 
from  a  pit  on  the  external  cond^^le  of  the  femur  above  that  for 
the  Popliteus.  The  tendon  passes  downward  parallel  with  the 
external  lateral  ligament,  and  beneath  the  fascial  insertion  of  the 
Biceps  Flexor  Cruris,  thence  lying  in  a  smooth  groove  between 
the  head  of  the  fibula  and  the  outer  tibial  tuberosity  it  is  con- 
tinuous with  the  narrow  thong  of  muscular  fibre  constituting  the 
body  of  the  muscle.  Tlie  tendons  of  insertion  are  formed  at  the 
lower  third  of  the  tibia,  and  form  a  close  bundle  of  rounded  cords, 
that  descend  to  the  ankle,  at  which  point  they  pass  through  a  special 
loop  of  the  annular  ligament  to  be  displa3'ed  in  a  tendon-centre  as 
flat,  mutually-supporting  bands  on  the  medio-dorsal  aspect  of  the 
foot.  From  the  distal  border  of  this  centre,  flat  tendons  pass  to 
the  second  and  to  the  fifth  toes.  The  muscle  receives  its  nerves 
from  the  anterior  tibial  at  the  proximal  end. 

Extensor  Brevis  Digitorum  arises  from  the  outer  surface  of 
the  calcaneum  and  the  loop  of  annular  ligament  for  the  last-named 
muscle.     A  broad,  tendinous  expanse,  aponeurotic  in  structure, 
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furnishes  the  short,  broad  tendons  of  insertion  (lying  beneath  those 
of  the  long  flexor)  into  the  toes  from  the  second  to  the  fourth. 
It  is  joined  by  the  Peroneus  Tertius. 

Extensor  Longus  Pollicis, — This  was  found  in  one  subject  only. 
It  arises  from  the  fibula  at  its  upper  third. 

The  intrinsic  muscles  of  the  pes  embrace  the  following : — 

Flexor  Brevis  Digitorum, — This  flat,  muscular  sheet  arises  from 
the  intersection  between  it  and  the  Plantaris,  as  this  structure 
underlies  the  calcaneum.  (See  the  account  of  the  Plantaris.)  At 
the  proximal  half  the  muscle  is  uniformly  fleshy.  It  splits  into 
four  slender  fascicles.  In  some  specimens  the  fascicle  to  the 
second  toe  is  given  off  a  little  higher  than  the  others  at  the  distal 
half. 

Opposite  to  the  metatarso-phalangeal  joints,  from  the  second  to 
the  fifth,  each  of  the  four  delicate  tendons  enters  the  sheath  in 
common  with  the  corresponding  tendons  of  the  Flexor  Longus 
Digitorum  and  by  splitting  embraces  the  last-named  tendons. 

The  ends  of  each  split  tendon  are  inserted  on  the  second 
phalanx.  Passing  between  the  tendons  of  the  short  and  the  long 
flexors  are  three  muscular  slips.  They  arise  from  the  plantar 
surface  of  the  conjoined  tendon.  They  are  inserted  respectively 
into  the  tendon  of  the  first,  second,  and  third  toes.^ 

The  Flexor  Brevts  Follicis  is  represented  by  two  distinct 
muscles  each  ending  in  a  sesamoid.  The  Adductor  Pollicis  is 
inserted  half  way  up  the  lateral  border  of  the  second  phalanx. 
According  to  the  terminology  of  human  anatomy,  the  following 
would  be  the  arrangement  of  the  Dorsal  and  Plantar  Interossei 
muscles : — 

The  first  and  second  Dorsal  Interossei  are  united  at  the  middle 
by  two  stout  fasciculi.  The  third  Dorsal  Interosseous  unites 
with  the  first  Palmar  at  the  distal  half  of  the  third  metatarsal 
bone.  The  fourth  Dorsal  Interosseous  is  similarly  fUsed  with  the 
second  Palmar  Interosseous.  The  third  Palmar  Interosseous  is 
absent.  A  small  oblique  muscle  having  relations  to  the  second 
toe  similar  to  those  entertained  by  the  Adductor  Pollicis  to  the 
first,  is  inserted  upon  the  first  phalanx  of  the  second  toe. 

*  The  arrangement  of  fibres  passing  from  the  short  to  the  long  flexor  of 
the  toes  has  received  special  attention  from  E.  Schulze,  (Zeitschr.  fUr 
wissen.  Zool.,  xvii,  1867, 1)  who  has  figured  them  as  they  exist  in  the  dog. 
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Studying  these  muscles  without  reference  to  human  anatomy, 
the  arrangement  is  simple,  and  the  terminology  herewith  employed 
much  preferable,  in  my  judgment,  to  that  in  the  foregoing  section. 

Five  Metatarso-Phalangeal  Flexors  are  present  in  the  foot  of 
the  Frocyon,  The  least  differentiated  of  these  is  seen  in  the 
third  muscle  of  the  series.  This  muscle  remains  unspecialized  as 
far  as  the  proximal  third  of  the  third  metatarsal  bone.  It  then 
divides  into  two  stout  fasciculi,  each  of  which  goes  to  the  sesamoid 
bone  of  its  own  side,     Procyon^  as  Felis^  possesses  a  pair  of 

sesamoid  bones  to  each  metatarso-phalangeal  joint ^The  fourth 

Metatarso-Phalangeal  Flexor  is  essentially  the  same  in  plan  as  il 
the  third. — That  of  the  second  toe,  however,  exhibits  almost  com- 
plete longitudinal  cleavage,  two  short  oblique  bands  alone  uniting 
the  now  almost  distinct  muscles.     The  lateral  half  of  the  muscle 
arises  fY-om  the  sheath  of  the  Peroneus  Longus  muscle,  the  median 
half  arising  from  the   under  surface  of  the  first  cuneiform  in 
common  with  the  lateral  half  of  the  first  Metatarso-Phalangeal 
Flexor.    The  muscle  last  named  is  highly  specialized,  the  two 
halves  being  distinct  throughout,  but  for  a  small  oblique  (kscicle 
at  the  proximal  end  of  the  two  muscles,  the  median  arising  as 
above  indicated   and  the   lateral  from  a  supernumerary  ossicle 
lying  on  the  plantar  aspect  of  the  third  cuneiform  bone. — The  fifth 
Metatarso-Phalangeal  Flexor  is,  like  the  first,  highly  si)ecialized 
iind  composed  of  two  non-communicating  slips,  both  of  which 
arise  from  a  supernumerary  ossicle  in  the  sheath  of  the  Peroneus 
Longus. 

The  median  portion  of  the  same  sheath  sends  distally  three 
radiated  fasciculi.  The  median  is  homologous  with  the  Adductor 
Pollicis,  the  remaining  two  are  functional!}'  adductors  to  the 
second  and  fifth  toes  respectively.. 

Opponens  Pollicis, — Under  this  heading  is  appropriately  in- 
cluded a  stout  muscular  fasciculus  passing  from  the  under  surface 
of  the  astragalus  and  inserted  into  the  base  of  the  first  metatarsal 
bone. 

According  to  the  classification  of  the  intrinsic  muscles  of  the 
foot,  proposed  by  D.  L.  Cunningham  (Journ.  Anat.  and  Physiol., 
xiii,  18T9,  1),  by  which  palmar  adductors,  dorsal  adductors  and 
intermediate  flexors  are  identified,  the  muscles  in  Procyon  exhibit 
well-developed  palmar  adductors  and  intermediate  flexors,  while 
the  dorsal  adductors  are  rudimentary  or  absent. 
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Concluding  Remarks. — The  tendency  for  certain  muscles,  as  the 

Qlutens  Medins,  the  Semimembranosus,  the  Biceps  Cubiti,  the 

Triceps,  and  the  Masseter  to  undergo  partial  planal  cleavage,  i.  ^., 

U>  form  distinct  laminae  at  one  part,  while  but  a  single  lamina, 

embracing  the  entire  thickness  of  the  muscle,  at  another,  indicates 

that  such  muscles  are  imperfectly  differentiated,  but  are  yet 

sufficiently  differentiated  to  receive  nerve-supply  from  separate 

sources. 

la  the  process  by  which  a  muscle-sheet  is  changed  into  a  muscle- 
thong  or  "  cord  "  (premising  such  a  process  ever  to  take  place), 
the  sheet  is  folded  once  upon  itself.  The  two  halves  of  the  sheet 
constitute  the  lamime.  The  space  between  becomes  the  inter- 
Itminate  space,  and  receives  the  nerves.  This  retention  of  a 
moscle-thong  with  the  laminae  and  interlaminate  space  as  seen 
in  many  muscles  of  Procyon  would  indicate  a  lower  type  of 
mnscle  than  any  seen  in  Felis^  in  which  genus  the  tendency  exists 
kt  the  interlaminate  space  to  become  obliterated  by  the  fusion  of 
'i  the  laminse.  The  nerve,  however,  alwa3'S  enters  the  muscle  at  the 
position  of  the  lines  of  fusion. 

While  the  changes  witnessed  in  a  sheet  of  muscle  undergoing 
longitudinal  cleavage  are  included  under  the  head  of  progressive 
development  (as  is  witnessed  in  the  evolution  of  special  slips  from 
the  Panniculus  Camosus  in  the  formation  of  the  muscles  of  the 
auricle  and  of  the  face ;  and  while  similar  changes  are  known  to 
occur  by  which  the  great  vertebro- costal  masses  send  off  partially 
distinct  fascicles  to  various  portions  of  the  trunk),  those  witnessed 
in  the  limbs  by  which  distinct  laminae  in  an  early  form  undergo 
fusion^  and  thereby  become  complex  in  a  later  form,  are  to  be 
included  under  the  same  general  head.  In  that  variety  of  devel- 
opment by  which  a  single  muscle  is  converted  into  man}^  muscles 
by  a  process  of  splitting,  the  portions  thereby  formed  can  reunite 
by  a  process  of  splicing.  The  splitting  is  carried  as  far  in  Felis 
as  in  Procyon^  but  the  splicing  process  is  carried  farther  in  Felis, 
The  number  of  nerves  was  found  to  be  subject  to  considerable 
variation.  Muscles  of  low  degree  of  specialization  such  as  the 
Latissimus  Dorsi,  Biceps  Flexor  and  Semimembranosus  were 
found  richer  in  nerves  than  highly  specialized  muscles  such  as  the 
Tibialis  Anticus  and  the  Supinator  Longus.  Between  Felis  and 
Procyon  marked  contrasts  were  presented  between  muscles  of 
the  same  name — the  lowly  specialized  muscles  in  all  instances 
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receiving  more  nerves  in  Procyon  than  in  FelxB.  The  number  ol 
nerves  diminish  as  a  laminated  muscle  in  Procyon  becomes  higfal} 
fused  in  Felts,  This  was  well  exhibited  in  the  instance  of  the 
Biceps  Cubitl. 

Under  the  head  of  muscle-variations  it  has  been  seen  that  maaj 
muscles  in  Procyon  correspond  to  abnormal  muscles  in  mio. 
Some  of  these  have  been  noted  in  the  text.  It  is  equally  insbufr 
tive  to  note  many  that  are  identical  with  the  human  muscles,  such, 
for  example,  as  the  rotators  of  the  femur.  Other  muscles  in 
Procyon  appear  to  be  beyond  the  limits  of  variation  of  homiB 
myology.  Among  the  latter  group  may  be  named  the  continai^ 
of  the  Plantaris  and  the  Flexor  Brevis  Digitorum,  the  acoessios 
from  the  Panniculus  to  the  Pectoralis,and  the  fusion  between  the 
Flexor  Longus  PoUicis  Pedis  and  the  Flexor  Longus  Digitonan 
Pedis. 
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Mat  23. 

The  President,  Dr.  Leidt,  in  the  chair. 

Forty-four  persons  present. 

On  Bacillus  anthracis. — Prof.  Leidt  stated  that  Dr.  Robert 
Gladfelter,  veterinary  surgeon,  had  submitted  to  his  examination 
a  bottle  of  blood  from  a  cow.  The  animal,  apparently'  well  on 
Wednesday,  May  10th,  and  milked  the  same  evening,  died  the 
next  morning.  The  cause  was  not  clear  but  was  suspected  to  be 
the  result  of  anthrax,  charbon,  or  splenic  fever.  During  the  past 
year  a  number  of  cows  in  the  same  herd,  had  died  in  a  similar 
manner,  in  Salem  Co.,  N.  J.  A  post-mortem  examination  was 
made  the  following  day ;  and  the  abdominal  viscera  were  found 
much  conjested;  especiall}-  the  spleen,  which  was  gorged  with 
blood.  The  specimen  of  blood,  obtained  from  the  spleen  was 
examined  the  next  day,  Friday.  It  teemed  with  Bacteria,  the 
peculiar  form.  Bacillus  anthracis^  which  is  now  viewed  by  most 
competent  authorities  as  the  cause  of  the  frightftil  affection  known 
as  anthrax  or  splenic  fever.  The  Bacilli  were  actually  more 
numerous  than  the  blood  corpuscles,  which  appeared  unchanged. 
The  Bacilli  were  completely  motionless ;  straight,  bent  or  zigzag 
filaments,  in  the  latter  condition  in  pairs  or  more  segments.  They 
measured  from  0.006  to  0.042  mm.  in  length ;  usually  from  0.012 
to  0.03  mm.  Kept  for  some  days  in  the  blood  the  filaments 
underwent  division  into  little  chains  in  two,  three,  or  more  dumb- 
bells, which  measure  about  0.005  mm.,  or  into  isolated  micrococci- 
like  particles  about  0.0015  mm.  Man}-  however  of  the  filaments 
did  not  resolve  themselves  into  these  minute  particles,  but  appeared 
only  to  grow  in  length  and  divide  into  segments  of  about  0.012 
mm.  in  length. 

On  Enchytrxus,  Distichopus  and  their  parasites, — Prof.  Leidt 
remarked  that  occasionally  in  lifting  a  flower-pot  or  in  stirring  the 
earth  within,  attention  is  sometimes  attracted  b^*  the  sudden 
wriggling  of  a  little  white  worm  disturbed  from  its  rest.  In  the 
Archiv  fiir  Anatomic,  1837,  Henle  has  given  an  elaborate  descrij)- 
tiou  of  the  worm  and  named  it  Enchytraeus  in  reference  to  its 
familliar  habitation.  The  little  pot  worm  is  common  in  our 
vicinity,  especially  in  damp  forests  under  decaying  leaves  and 
timber.  It  was  first  noticed  in  1773  from  Denmark  by  O.  F. 
Miiller,  and  in  1880  from  Greenland  by  Fabricius.  It  has  also 
been  observed  in  France  and  Germany ;  and  therefore  the  little 
worm  appears  to  extend  over  the  northern  parts  of  Europe  and 
America. 
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The  same  worm  1  have  found  in  the  meadows  of  Atlantic  City, 
New  Jersey,  in  the  usual  haunts  of  Melampus  bidentcUus  and 
Orchestia  agilis.  In  mature  specimens,  about  three-foniths  of  aa 
inch  in  length,  the  girdle  is  well  produced,  and  the  body  has  ten 
isetigerous  segments  in  advance  of  it  and  about  forty-five  behind 
it.  The  shoit  pointed  setapeds  in  four  longitudinal  rows,  are  in 
fascicles  of  three  or  four  to  each,  in  advance  of  the  girdle  and  two 
or  three  to  each  behind  it. 

In  the  Enchytr«?u8  of  our  forests  I  have  repeatedly  observed 
an  infusorial  parasite,  occupying  the  body  cavit}^,  sometimes  in 
considerable  numbers,  mingled  with  the  normal  discoid  corpusclei. 
I  propose  to  name  it  Anoplophrya  modesta.  In  the  Enchytrseus 
of  the  meadows  of  Atlantic  City  I  observed  a  different  infusorian, 
occupying  the  same  cavity,  remarkable  for  its  great  proportionate 
length.     This  I  propose  to  name  Anoplophrya  funictilus. 

Wishing  to  ascertain  whether  the  latter  did  not  likewise  infest 
the  Ench^^tncus  of  our  neighboring  forests  I  recently  collected  a 
number  of  little  worms  at  Media,  Del.,  Co.,  These  I  obtained 
from  l)eneath  a  stone  lying  in  my  path  to  Swarthmore  College. 
They  appeared  to  be  robust  specimens  of  Enchyfrseus  rermtctt- 
laris^  for  which  I  took  them  to  be.  Investigation  at  home  proved 
them  to  be  different  and  generically  distinct  from  previous  known 
forms.  The  worms  possess  but  two  rows  of  setapeds,  instead  of 
four  as  in  most  others  of  the  family^.  Hoffmeister  and  Gruby 
described  the  genus  PhreorycteH  as  having  only  two  rows  of 
setapeds,  but  Leydi<2:  has  sliowu  this  to  be  an  error.  In  view  of 
the  error  I  carefully  repeated  my  examination  of  the  little  worms 
from  Media,  and  am  convinced  that  they  possess  two  rows  of 
setapeds,  while  in  Unrhyfrseus  I  always  found  four.  So  much  do 
the  former  otherwise  resemble  tlie  latter  that  it  would  appear  as 
if  they  formed  a  genus  directly  evolved  from  Enchytrxus  merely 
by  the  suppression  of  a  pair  of  the  four  rows  of  setapeds. 

The  new  genus  presents  the  following  characters  and  may  be 
indicated  by  the  accompanying  name. 

DiSTiCHOPUS.  Form  and  color  as  in  Enchytrseus;  with  a  well 
produced  girdle.  Setapeds  in  a  single  row  on  each  side  ventrally, 
in  divergent  fascicles  of  four  in  advance  of  the  girdle  and  of  three 
behind  it. 

DiSTicHOPi  s  siiiVEsTRis.  Body  cylindrical,  white,  translucent, 
with  a  well  produced  ginlle  of  whiter  color.  Upper  lip  short 
conical  blunt ;  anal  segment  thicker  than  the  penultimate,  brownish 
and  punctate ;  anus  (luiuquiradiate.  Ten  setigerous  segments  in 
advance  of  the  girdle,  with  fascicles  of  usually  three  or  four  seta- 
peds ;  fifty-five  setigerous  segments  behind  the  girdle,  with  usually 
two  or  three  setai)eds.  Oral  and  anal  segments  without  setapeds. 
Setapeds  shorter  and  stouter  than  in  Enchytrseus  vermicuIariSj 
curved  at  the  root,  swollen  at  the  middle,  and  straight  towards 
the  point.     Length  from  nine  to  fifteen  lines. 

I  observed  no  infusorian  in  Distichopus^  but  in  most  of  those 
examined  there  were  found  within  the  intestine  minute  Gregarines 
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allied  to  the  Monocystis  of  the  earth  worms,  Lumbricus,  This 
parasite  was  perfectly  quiescent  and  was  especially  remarkable 
from  its  frequently  containing  a  variable  number  of  curved 
elliptical  bodies,  which  I  suspect  to  be  spores.  Viewing  it  as  a 
species  of  Monocystis  it  may  thus  be  briefly  characterized. 

MoNOCYSTis  MITTS.     Gregariua  Enchytraeif    Kolliker,     Body 
ftisiform,    tapering     posteriorly    and    usually    acute, 
anteriorly  obtuse  or  produced  into  a  short  mammilla; 
contents  of  the  usual   granular  protoplasm  as  in  gre- 

farines,  with  a  central  spherical  nucleus  and  nucleolus, 
ize  ranging  from  .03  mm.  to  .12  mm.  in  length.  In  the 
smallest  individuals  the  nucleus  was  indistinct  and  in 
some  appeared  to  be  absent.  The  larger  ones  mostly 
contained  what  I  supposed  to  be  spores.  These  are 
curved  elliptical  bodies  .015  mm.  long  by  .0045  mm. 
wide,  and  were  collected  in  a  group  of  usually  two  or 
three  to  seven  or  eight,  sometimes  in  advance  of  the 
nucleus,  and  sometimes  behind  it. 

The  two  Anoplophrya  above  indicated  have  the  follow-  ^^j"^'^* 
ing  characters.  diam. 

Anoplophrya  modesta.  Leucophrys,  Jour.  Ac.  Nat.  Sc.  1850, 
49,  pi.  2,  fig.  17.  Elongated  elliptical,  anteriorly 
rounded,  posteriorly  somewhat  truncated,  usually  from 
three  to  five  times  the  length  of  the  breath ;  nucleus 
axial,  cylindrical,  straight,  extending  about  two-thirds 
the  length  of  the  body ;  contractile  vesicles  variable 
in  number  and  usually  in  two  longitudinal  rows.  Length 
from  .048  to  .12  mm. ;  breadth  .018  to  .024  mm.  In 
state  of  transverse  division,  the  pairs  range  from  .054 
to  .15  mm.  in  length.  Common  and  numerous  in  the  Anoplophrya 
body  cavity  of  Enchytrseus  vermicularis,  ™  dffm  ^^ 

Anoplophrya  funiculus.  Long,  narrow  and  ulna-like  in  shape, 
from  twentj'  to  thirty  times  the  length  of  the 
breadth ;  anterior  extremity  slightly  wider 
and  very  obliquely  truncated  and  slightly  de- 
pressed ;  posterior  extremity  bluntly  rounded. 
Nucleus  axial,  bristle-like,  appearing  as  a 
double  continued  line  reaching  from  the  pos- 
terior end  of  the  body  and  tapering  to  a  single 
line  in  the  posterior  part  of  the  same.  Con- 
tractile  vesicles  minute,  in  two  rows,  variable 
in  size  and  usually  occupying  the  posterior 
part  of  the  body.  Length  0.42  mm.  to  0.6 
mm.  by  0.018  to  0,024  mm.  wide.  Young 
individuals  0.15  mm.  long  by  0.024  wide,  were 
tapering  in  front  and  obtuse  while  they  were 
wider  and  rounded  behind.  Inhabiting  the 
body  cavity  of  Enchytrseus  vermiculariB  A.  ftinicuiut,  in  di»m. 
from  the  meadows  of  the  Atlantic  coast  of  New  Jersey. 
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In  au  earth  worm,  Lumbricus^  species  undetermined  aid 
occurring  under  logs,  in  the  forests  in  the  vicinity  of  PhiladelpUif 
I  detected  another  species  of  the  above  which  may  be  distingaished 
as  follows. 

Anoplophtba  melo.  Oval  or  ovoid,  scarcely  twice 
the  length  of  the  breadth,  with  the  narrower  pole 
mucronate ;  nucleus  axial,  cylindrical,  sigmoid,  about 
two-thirds  the  length  of  the  body ;  contractile  vesidei 
usuall}'  one,  or  two,  or  none,  large.  Length  0.048  ma. 
to  0.08  mm.,  breadth  0.032  to  0.04  mm.  Pain  IB 
state  of  transverse  division  0.08  by  0.036  mm.  to 
A.  melo  0.084  by  0.04  mm.  Inhabiting  the  body  cavity  <rf 
260  diaml     Lumbricus  f 

The  Rev.  Henry  C.  McCook,  D.D.,  was  elected  Vice-President  and 
Jacob  Binder  was  elected  Curator  to  fill  vacancies  caused  by  tiift 
death  of  Wm.  S.  Vaux. 

Thomas  A.  Robinson  was  elected  a  member  of  the  Council,  to 
fill  the  vacancy  caused  by  the  election  of  the  Rev.  Dr.  McGook  to 
the  Vice-Presidency. 


Mat  30. 

The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-eight  persons  present. 

The  Yellow  Ant  vrith  its  flocks  of  Aphis  and  Coccus. — Prot 
Leidt  stated  that  since  he  had  made  a  communication,  published 
in  the  Proceedings  of  April  10th,  1877,  on  the  habits  of  the  Yellow 
Ant,  from  time  to  time,  in  seeking  for  other  animals,  he  had 
incidental]}'  learned  that  the  species  is  not  only  a  common  one  of 
our  vicinit}^  but  also  that  it  was  habitual  with  the  ant  to  care  for 
the  same  two  species  of  Aphis  and  Coccus  originally  noticed  in 
company  with  it.  The  ant  workers,  of  the  species  Lasius  inierjectiis^ 
are  of  a  uniform  bright  amber  color,  shining  and  hairy,  and 
measure  about  3^  milleraetres  long.^  The  Aphis  is  white  or  pale 
yellowish  and  covered  with  a  white  waxy  secretion,  has  brownish 
legs  and  proboscis,  no  honey  tubes,  and  is  about  2^  mm.  long  and 
2  mm.  wide.  The  Coccus  is  red  with  some  whitish  wax}'  secre- 
tion and  is  from  three-fourths  to  one  millemetre  and  one-half  in 
length. 

On  the  third  of  May,  near  Swarthmore  College,  Del.  Co.,  a  nest 
of  the  yellow  ants  was  observed  beneath  a  flat  stone,  about  one 

*In  the  orifcinal  commuhication  the  ant  was  named  Formica  flava,  but 
the  Rev.  Dr.  McCook  has  determined  it  to  be  as  here  stated. 
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foot  by  seven  inches  broad.     Collected  on  the  under  side  of  the 

stone  there  were  six  distinct  and  closely  crowded  groups  of  the 

white  aphis  and  five  of  the  red  coccus.     The  largest  aphis  group 

iras  three  inches  by  one  inch ;  the  smallest  one-half  inch  in  diameter. 

The  la^;e8t  coccus  group  was  an  inch  and  one-half  by  three-fourths 

of  an  inch,  and  the  smallest  one-half  an  inch  by  one-fourth  of  an 

inch.    The  gronnd  beneath  the  stone  was  farrowed  by  tortuous 

piths  communicating  with  holes,  through  which  ants  were  running ; 

bot  most  of  these  together  with  their  flocks  were  adherent  to  the 

under  side  of  the  stone,  and  occupied  a  space  of  about  six  inches 

by  four  inches. 

Colorless  Oamet  and  Tourmaline, — Prof.  Lsidt  further  exhib- 
ited several  brilliant  cut  specimens  of  garnet,  from  Hull,  Quebec, 
Canada.  They  are  transparent,  with  a  pale  yellowish  tint  like  an 
off-colored  diamond,  and  are  flawless.  Another  specimen  was  a 
bandsome  colorless  brilliant  of  achroite  or  tourmaline  from  St. 
Lawrence  Co.,  New  York. 


June  6. 
The  President,  Dr.  Leidt,  in  the  chair. 
Thirty-three  persons  present. 

A  paper  entitled  ^'  On  the  relative  Ages  and  Classification  of  the 
Poet-Eocene  Tertiary  Deposits  of  the  Atlantic  Slope,"  by  Angelo 
fleilprin,  was  presented  for  publication. 

The  deaths  of  Wm.  B.  Rogers,  a  Correspondent,  and  Samuel  P. 
Carpenter  and  Andrew  C  Craig,  members,  were  announced. 


June  13. 
Mr.  Meehan,  Vice-President,  in  the  chair. 
Twenty-nine  persons  present. 
The  following  was  ordered  to  be  printed : — 
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ON  THE  BELATIYE  AGES  AHD  CLA88IFICATI0V  OF  THE  POST-lOCBn 
TEBTIABT  DEPOSITS  OF  THE  ATLANTIC  SI.OPX. 

BY   ANQELO    HEILPBIN. 

It  may  appear  surpiiBing  that  for  a  period  of  nearly  fifty  years 
after  the  study  of  the  American  'tertiary  formations  was  first 
83*8tematically  attempted,  there  should  still  have  existed  among 
geologists  widely  varying  views,  not  only  relative  to  the  positions 
occupied  by  a  considerable  proportion  of  the  deposits  in  question  in 
the  geological  scale,  but  also  relative  to  the  positions  occupied  by 
these  deposits  in  respect  of  each  other.  Yet  such  has  been  the 
case,  and  it  may  still  be  said  to  be  the  case  at  the  present  time. 
The  existence  of  post-eocene  deposits  along  the  Atlantic  border 
of  the  United  States  has  long  since  been  recognized,  and  their 
contained  fossil  remains  investigated  and  delineated  by  paleon- 
tologists of  more  or  less  ability.  While  the  opinions  expressed 
by  certain  geologists  as  to  the  age  of  at  least  some  of  these 
deposits  may  be  said  to  have  been  substantially  correct,  yet  in 
face  of  the  conflicting  views  of  other  geologists  of  no  less  experi- 
ence and  prominence,  which  were  set  forth  and  maintained  with  a 
decisiveness  unwarranted  by  the  character  of  the  research  upon 
which  they  were  based,  it  may  be  stated  that  the  general  outcome 
of  our  knowledge  respecting  the  stratigraphy  of  the  deposits  here 
referred  to  is  simply,  that  thej'  hold  a  position  somewhere  inter- 
mediate between  the  eocene  and  the  post-pliocene  series. 

The  post-eocene  tertiary  deposits  have  their  greatest  develop- 
ment, and  have  ]>een  most  carefull}'  investigated  in  the  States  of 
Maryland,  Virginia,  North  and  South  Carolina.  In  the  frequently 
expressed  opinion  of  Mr.  Conrad  thej'^  represented  over  the  entire 
area  here  indicated  one  geological  formation,  which  that  geologist 
generally  asserted  to  be  the  miocene,  but  which,  at  the  same  time, 
he  not  iinfrequently  considered  to  be  the  equivalent  of  the  British 
crag,  a  formation  now  universally  regarded  as  being  of  pliocene 
age. 

No  attempt  appears  to  have  been  made  to  determine  whether 
the  deposits  were  referable  to  one  or  several  faunal  horizons,  and 
the  organic  remains  obtained  from  them  were  simply  classified  as 
belonging  to  the  miocene  or  *' medial  tertiary- "  period.  The 
circumstance  that  in  North  Carolina  the  proportion  of  recent  to 
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extinct  forms  among  the  imbedded  remains  was  greater  than 
in  either  Virginia  or  Maryland  did  not  escape  the  notice  of  the 
observer  mentioned,  but  yet  he  did  not  hesitate  to  conclude  (Kerr, 
Geological  Survey  of  North  Carolina,  Appendix,  p.  25, 1875)  that 
hiBmiocene  strata  represented  '^  one  contemporaneous  sea  bottom, 
holding  living  individuals  of  certain  species  throughout  its  entire 
length,  and  which  is  characterized  by  some  of  its  species  closely 
resembling  existing  ones,  but  many  more  having  no  affinity  with 
American  shells."  How  many  of  the  fossil  species  were  by  Mr. 
Conrad  considered  to  be  identical  with  recent  forms,  it  is  impos- 
sible to  determine  with  any  amount  of  exactitude, since  the  opinions 
of  that  geologist  bearing  upon  this  point  appear  not  to  have  been 
fixed  and  to  have  fluctuated  extensively  within  very  brief  intervals 
of  time.  Thus,  while  in  1838  (Fossils  of  the  Medial  Tertiary 
Fonnations,  Introduction,  p.  xvi),  it  is  asserted  that  of  about 
300  described  species  19  (or  less  than  10  per  cent.)  are  still 
UBong  the  living  fauna,  in  1843  (Proc.  Phil.  Acad.  Nat.  Sciences, 
if  p.  328),  the  number  of  recent  forms  is  said  to  be  43  out  of  a  total 
of  328  described ;  in  1862,  on  the  other  hand,  referring  to  the 
South  Carolina  deposits,  where  the  percentage  of  recent  forms  had 
heen  claimed  to  be  greater  than  in  either  of  the  other  three  states, 
Mr.  Conrad  maintains  that  '^  it  may  be  that  all  the  species  are 
extinct "  (Proc.  Acad.  Nat.  Sciences,  xiv,  p.  559).  It  is  further 
stated  {loc.  cit.)  that  of  the  entire  number,  581,  of  miocene  shells 
of  the  Atlantic  stope,  the  number  of  forms  that  could  be  con- 
sidered as  doubtfully  identical  with  recent  species  was  not  more 
than  30  (or  about  5  per  cent).  The  faunal  relations  existing 
between  these  so-called  "  medial  tertiary "  deposits  and  the 
deposits  of  the  British  crag  and  the  faluns  of  the  Loire,  at  that 
time  supposed  to  be  of  nearly  equivalent  age,  were  likewise  pointed 
out  by  Lyell  (Joum.  Geol.  Society,  i,  pp.  413  et,  seq.),  who  also 
^d  not  &il  to  notice  that  in  North  Carolina  ^^  the  recent  species 
bore  a  larger  proportion  than  usual  to  the  extinct "  (loc.  cit,^  p. 
^18).  But  this  geologist,  with  his  characteristic  acuteness,  further 
remarks :  "  As,  however,  it  would  be  very  rash  to  assume  that  all 
tbe  miocene  deposits  of  the  United  States,  especially  in  countries 
*8  far  apart  as  Maryland  and  South  Carolina,  were  of  strictly  con- 
t^poraneous  origin,  the  fossil  faunas  of  each  region  should  be 
<*reftilly  distinguished  and  considered  separately  *'  (p.  418).  Of 
l^t  species  of  moUusca  gathered  by  Mr.  Lyell  himself,  and  which 
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were  subsequently  studied  with  the  assistance  of  Mr.  Sowerbjr, 
twenty-three  (or  15^  per  cent.)  were  considered  to  be  identiad 
with  recent  forms  (p.  4 1 9).  In  the  later  editions  of  the  ''  Elementi 
of  Geology  "  (1871,  1874)  the  deposits  in  question  are  referred  to 
the  pliocene  and  miocene,  but  no  clearly  defined  statement  is  giTOi 
as  to  which  belonged  to  the  one  age,  and  which  to  the  other. 

From  a  more  careful  examination  of  the  South  Carolina  regioa 
than  had  previously  been  made,  Mr.  Tuomey  arrived  at  the  con- 
clusion (Geology  of  South  Carolina,  1848),  that  the  post-eooene 
tertiary  deposits  of  that  State  belonged  to  the  pliocene,  and  not 
to  the  miocene  period,  and  that,  consequently,  they  were  not 
contemporaneous  with  the  deposits  (in  Virginia)  which  had  now 
been  firmly  recognized  as  typically  representing  the  miocene  of 
the  eastern  United  States.     Of  about  170  species  of  moUoBCft 
contained  by  them,  somewhat  more  than  80  (or  nearly  60  per 
cent.),  were  considered  to  be  still  living  along  the  Atlantic  and 
Gulf  coasts  (op,  ciL,  pp.  206-208).     The  pliocene  age  of  these 
deposits  was  maintained  by  Professors  Tuomey  and  Holmes  in 
their  ^'  Pleiocene  Fossils  of  South  Carolina ''  (1857),  where,  also, 
the  deposits  of  North  Carolina  (miocene  of  Emmons,  North  Caro- 
lina Geological  Survey,  1858),  are  referred  to  the  same  period. 
Of  203   species  of   described   invertebrate    remains   (moUusks, 
echinoderms,  and  corals),  85  (or  42  per  cent.)  were  considered  to 
have  living  analogues  (op.  ciL,  Introduction,  IX.)     The  deter- 
minations of  Tuomey  and  Holmes  for  both  the  South  and  North 
Carolina  deposits  are  accepted  by  Dana  for  the  several  editions 
(1863,   1875,   1880)   of   his   "Manual   of  Geology,"  where  the 
"  Yorktown  "  period  is  made  to  include  the  post-eocene  tertiary 
beds  of  Virginia,  Maryland,  New  Jersey,  and  Martha's  Vineyard, 
and  the  *'  Sumter  "  period,  the  similar  beds  of  North  and  South 
Carolina.  In  the  "  Check  List  of  the  Invertebrate  Fossils  of  North 
America,"  prepared  (doubtless  from  data  furnished  by  Conrad) 
in  1864  by  Mr.  Meek,  for  the  Smithsonian  Institution  (Miscella- 
neous Collections,  VII.),  all  the  non-eocene  or  oligocene  tertiary 
fossils  of  the  eastern  United  States  are  classed  as  belonging  to 
the  miocene  period ;  and  finally,  Prof.  C.  H.  Hitchcock,  in  the 
'*  Geological  Map  of  the   United   States"   (1881),  accepts  the 
miocene  determination  for  the  age  of  the  North  and  South  Caro-. 
lina  deposits,  as  likewise  for  the  Virginia  deposits,  and  those  of 
the  peninsula  of  Maryland.    The  deposits  of  the  Maryland  east- 
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«hoie,  of  Delaware,  aod  the  greater  poi-tion  of  those  in  New 
Jersey  whicli  lie  to  the  east  and  south  of  the  ^^  upper  marl  bed,'' 
iBd  whose  age  has  not  yet  been  satisfactorily  made  out,  are 
mbraced  within  the  pliocene  (newer  tertiary). 

In  order  to  facilitate  the  solution  of  the  stratigraphical  problem 
berein  myolved,  the  following  feiunal  lists  of  the  several  States 
(Maryland,  Virginia,  North  and  South  Carolina)  have  been 
ptqpared,  and  comparisons  between  them  instituted.  The  utterl}' 
deioltory  and  careless  manner  in  which  a  ver}'  considerable 
portion  of  the  paleontology  of  the  region  referred  to  has  been 
worked  up,  has  rendered  their  preparation  a  matter  of  great 
difficulty,  and,  indeed,  if  absolute  accuracy  is  concerned,  a  well 
nigii  impossibility.  Not  only  have  species  been  referred  to 
tereral  distinct  genera  (and  families),  and  catalogued  under  their 
rapeetiTe  generic  names  independently  of  each  other,  but  in 
tereral  instances  the  identical  specimen  has  been  figured  and 
ndescribed  under  two  or  more  forms ;  species,  again,  originally 
deicribed  from  the  deposits  of  one  State,  have  been  subsequently' 
credited  (and  to  the  exclusion  of  the  first-named  locality)  to  the 
deposits  of  another  State.  Defective  illustrations,  and  in  very 
ittny  cases  the  absence  of  illustrations  altogether,  have  still 
fcrther  increased  the  difficulties,  especially  where  the  described 
specimens  themselves  are  wanting,  or  where  through  an  unsatis- 
&ctOTy  diagnosis  their  specific  (or  even  generic  I)  identification 
IB  rendered  hopeless.  Many  of  the  forms  here  included  are 
tkerefore  taken  on  faith,  and  many  will  doubtless  have  to  l^e 
cidnded  when  fresh  material  is  gathered  in  the  field  and 
ir^<todied.  Per  contra^  many  forms,  seemingly  doubtful,  have 
Iwen  excluded,  which  may  possibly  have  to  be  reinstated  on 
fcrther  examination.  Where  it  has  been  possible  (and  this  has 
^  the  case  for  most  of  the  forms)  the  original  descriptions  of 
^species  have  been  referred  to,  and  the  localities  of  their  occur- 
Mwe  there  indicated  have  been  those  which  have  been  noted ; 
•Pwiea  said  to  occur  in  the  deposits  of  several  States  have  Ijeen 
^^wed  back  for  re-descriptions,  or  to  papers  bearing  specially  on 
tbe  paleontology  of  those  States,  but  very  little  reliance  being 
P^*owl  on  general  enumerations  of  distribution.  By  this  means 
rt  hag  been  hoped  to  render  the  lists  as  complete  and  free  from 
wroras  could  reasonably  be  made  possible,  and  while,  doubtless, 
^rious  modifications  will  eventually  have  to  be  introduced,  it  is 

11 
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confidently  believed  by  the  author  tlmt  they  ho  fiir  represent  the 
trne  state  of  mattere  as  to  peimit  of  positive  concluBiona  bung 
drawn  iVom  them. 

The  comparisons  here  inRlitute<l  between  the  molluscan  &iuiu 
from  the  depoHits  of  the  several  States  have  been  made  sepft- 
rately  for  the  lamelliljriLnchiat&  and  the  gasteropoda ;  and  it 
may  be  stated  at  the  outset  that  the  results  obtained  from  the 
independent  examination  of  tiiese  two  groups  of  organiama  have 
been  found  singularly  conflrmativc  of  eneh  other.  The  letten 
foUowing  the  name  of  a  species  denote  that  the  form  is  also  found 
in  the  ijtate  or  States  iodicnted  by  their  respective  characters; 
l>ut  it  must  be  noted  in  the  ease  of  the  gasteropoda,  that  oompari- 
^K>ns,  as  indicated  by  such  initial  characters,  are  made  between 
certain  States  only,  and,  therefore,  it  is  not  to  be  concluded  fVom 
tlie  examination  of  a  single  list,  that  a  given  form  there  designated 
is  iieressarily  wanting  in  a  State  whose  characters  are  not  indi- 
cated in  that  list.  Thus,  in  the  South  Carolina  list  only  the  North 
Carolina  species  are  sjiecially  indicated,  although  several  of  these 
last,  and  othei's,  arc  also  found  in  the  Virginia  and  Maryland 
ileposits;  so,  again,  in  the  Virginia  list,  no  si>ecial  reference  is 
maiie  to  tlie  Maryland  forms. 

Tables  of  the  Post-Eocene  Tertiary  Lamellibsanchiata 
UF  South  Carolina  and  North  Carolina. 
1  Cabolis 
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PaetimciiliiB  imumq^         N.  C\ ;  Ya. 
"  quinqaenigatosy  N.  C. 

"  antiifl,  N.  C. 

"  timiisyeniis, 

1^.  TddUlimatala^        N.  C.;Va.;M. 
Lidatciitas  N.  C.;M. 

IikoIa  pioxiiius 

=N.  obliqua,  N.  C.;ya.;M. 
Xwioa  oontracta, 

*L.filoBa»  N.  C.;Va.;M. 
aiKNlonta,  N.  C .;  Va. ;  M. 
PennBylyanicay  N.  C. 

ndiaofl^ 

~  L.  Antillanim,  N.  C. 
flquamoBa^ 

—  L.  peeten,  N.  C. ;  Va. 
cribraria^  M. 

diyaricata,  N.  C. ;  Va. ;  M. 
oostata, 

crenulata,  N.  C. ;  Va. ;  M. 
mnltilineata,  N.  C. 

trisnlcata, 
Caidium  Carolinenae, 

--  C.  magnum  ?        N.  C. 

'*      muricatum,  N.  G. 

"      sublineatmn,    N.  C. ;  Va. 

Cirditaarata,  NC.;Va.;M. 

"    granulata,      N.  C.;Va.;M. 

"    tridentata,  N.  C.  ? 

"    carinata,  N.  C. 

"    perplana^  N.  C. 

"    abbreviata,  N.  C. 

Aitaite  undulata,     N.  C. ;  Va. ;  M. 

"     bella,  N.  C. 

Gouldia  lunulata,  N.  C. ;  Va. 

^'Hitttella undulata,  N.  C;  Va.;  M. 

"       Gibbesii,  N.  C. 

Cyieai  densata,  N.  C. ;  Va. 

^*«>gui  clathrodonta,       N.  C. ;  Va. 

VenwRileyi,  N.  C.;M. 


Venus  mercenaria^  N.  C  ;  Va.? ;  M.? 

«     athleta,  N.  C. 

«     tridacnoides,  N.  C;  Va.;  M. 

<'     fermagna,  Va.;M.? 

Cytherea  subnasuta,  M. 

"       reposta,  N.  C;  Va. 

"       Sayana,      N.  C.;Va.;M. 

"       cribraria,  N.  C, 

~  C.  punctulata? 

**       oancellata, 

Ciroe  metastria^  N.  C;  Va. 

Artemis  intermedia,  N.  C. 

Petricola  pholadiformis, 

Tellina  biplicata,  N.  C;  M. 

«      altemata,  N.  C. 

"      lusoria,  N.  C.;Va. 

*«      polita,  N.  C. 

Strigilla  flexuosa,  N.  C. 

Psammocola  Pleiocena^ 

Cumingia  tellinoides,  Va. 

Amphidesma  carinata,  M. 

"  equalis,  N.  C. 

*^  orbiculata, 

'<  ffiquata,  N.  C. 

Donax  variabilis.  N.  C  ? 

Standella  fragilis,  N.  C.  ? 

Mactra  similis,  N.  0. 

-^  M.  solidissima, 

"      lateralis,  N.  C. 

"     congesta,  N.  C.;Va.; 

Pandora  trilineata,         N.  C.  ?  Va. 

Panopssa  reflexa,       N.  C;  Va.;  M. 

Corbula  cuneata,  N.  0. ;  M. 

*'       inequale,  Va.;  M. 

Pholadomya  abrupta,  N.C. ;  Va. ;  M. 

Solecurtus  CaribsBUS,  N.  -C. 

Solen  ensis,  N.  C;  M.. 

Pholas  costata,        N.  C. ;  Va?  M.? 

*'     oblongata,  N.  C. 

Memmingeri,  N.  C. 


(( 


North  Carolina. 

Anoaia  ephippium,  8.  C.       Peeten  eboreus,  S.  C. ;  Va. 

^^«twa  Virginiana,    8.  C. ;  Va. ;  M.  "      Clintonius,  Va. ;  M. 

Peeten  comparilis,  S.  C.  -  P.  Magellan! cus. 
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ac. 

Loripea  elevftta. 

"      Mortoni, 

B.C. 

Mywa  Americana  (fccclinU). 

"     JeffenoniuB, 

V».;M. 

Catdinm  Carolineiue,               S.  C. 

"      Hadisoniua, 

V«.;M. 

-^C.  magmuuT 

"      vjceoulus. 

PUcatula  marginata,  8.  C. 

Va.;M. 

S.  C. 

Creiiella,  «p.  ? 

Iwcordia  fnotema,              Va.;]L 

C'hama  arcinella. 

8.  C. 

Catdltaarata,            aC.;Vft.;lL 

C.;Va. 

"      parplana,                      B.C. 

C.;Va. 

■'      graaulata,     aC.;V».:lL 

"      HtriaU. 

"      abbraviaU,                   8.  C. 

Area  lieDoso, 

S.  C. 

"      tridontata,                    8.  C. 

A.  Floridaiia. 

"    limula, 

Va. 

"    BcalariB,                   S 

C.;Va. 

A»tart«  bella,                            8.  C. 

"    incile,               8.  C. 

Va.;  H. 

"      clatlira. 

Va.;  H. 

"      HDdulata,      S.  C.:V«.;lt. 

'■    ca-laU, 

S.  C. 

"      ourta. 

"    idonea, 

Va.;M. 

Oouldia  lusulata,             B.  C;  T». 

"    pHoatura,          8.  C. 

M.;Va. 

8.C.;Va.;H. 

Oibbsii,                   S.  V. 

Manrlandica.              K. 

S.C. 

Va.;  M. 

raelina,              T>.;H. 

"            IciitifonniK, 

Verticoidia,Hp.? 

ac. 

Va.;M. 

Cyi'cna  densata,                  8.  C;  Vft. 

"           aratuH, 

"           tricenarius. 

8.  C. 

Haiigia  clathiwionta,         8.  a;  V*. 
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fltriplUk  flexoon, 
AmphidMma  aaquata, 
"  equalis, 

MiOiiiift  variiOkiliB. 
IhctnooDgesfca, 
**    oblongata^ 

^Standellafragilis? 
''    litonlifl,  8.  G. 

"    similifl,  S.  C. 

—  M.  solidiasima. 
Dooazysp.? 


8.C. 

a  c. 

B.C. 

8.  C;  Va. 
8.  C? 


Pandora  trilineata  ?  8.  C. ;  Va. 
PanopiBa  reflexa,  8.  C. ;  Va. ;  M. 
Corbula  cuneata,  8.  C;  M. 

Plioladomya  abrupta, 

8.  C.;Va.;M. 

Solecurtus  GaribsBus,  8.  C. 

8olen  ensis,  8.  C;  M. 

Pholas  costata,        8.  C. ;  Va.  ?  M.  ? 

*'     oblongata,  8.  C. 

Memmingeri,  8.  0. 


(( 


An  examination  of  the  preceding  lists  shows  that  of  about  103 
forms  of  lamellibranchiate  mollusks  found  in  the  South  Carolina 
dqpoeits  no  less  than  74-78  (or  about  74  per  cent.)  are  also 
foQod  io'the  deposits  of  North  Carolina ;  these  last  being  repre- 
Knted  by  an  almost  equal  number  (106)  of  specific  forms,  the 
relative  percentages  of  those  common  to  the  two  States  will 
Becesaarily  be  nearly  identical.  We  have  thus  prima  facie 
eridence  that  the  deposits  characterized  by  these  remains  belong 
Tery  nearly,  if  not  absolutely,  to  the  same  geological  horizon.  On 
tlie  other  hand,  of  the  South  Carolina  forms  at  most  only  43  (or  42 
per  cent.)  are  indicated  as  being  found  in  Virginia,  and  a  still 
snialler  number,  34  (or  33  per  cent.)  in  Maryland.  We  have  here, 
therefore,  strong  e\'idence  tending  to  prove  that  the  deposits  of 
the  last  mentioned  States  represent  a  horizon  different  from  those 
indicated  b}-  the  deposits  of  South  Carolina.-  Similarly,  of  the 
106  North  Carolina  species,  at  most  only  48  (or  46  per  cent.)  are 
common  to  Virginia,  and  36  (or  34  per  cent.)  to  Maryland,  a 
result  that  strikingly  confirms  the  conclusion  that  has  just  been 
<irawn. 

Passing  now  to  the  examination  of  the  Virginia  lamellibranehi- 
*^,we  find,  as  is  shown  in  the  following  table,  a  total  of  about 
IW  specific  forms  : 

Virginia. 


^nomia  RnflBni. 

Pecten  Virgin] anus. 

^^*»»8culpturata. 

**      tricenarius. 

• 

"*    disparilis. 

**      Jeffersonius, 

N.  C. ;  M. 

"    Vuginiana,  8.  C.;N.C.:M. 

<*     dispalatus. 

"    sabfUcata. 

•<     septemnariuH, 

8.  C;  M. 

^•cten  fhttemus. 

**     Clintonius, 

N.  C.;M. 

"    Rogeni. 

=  P.  Magellanicus. 

'*    biformis. 

"     eboreus, 

8.  C.;N.  C. 
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rcct«u  AladitMuiuB,  N. 

"      dpcemnariiut. 
riicatulu  marginata, 

8.  C.;N. 

Perna  msxillata, 

CreDvUa  ie<juilat«ra. 

ArcH  coDtenaria,      ».  C;  N 

"    incilc,  S.  C;  N. 

"    idonea,  K. 

"    protractu,  S.  C? 

A.  licnosa '.' 
"    acalaris,  S.  C; 

"    propatula  iliiitne> 
"    liiuula, 

"    pllcfttura,        S.  C.;N.  ( 
I'ectunonluH  Bubovatun, 

S.  V.;H.i 
"  tumuluH. 

pawua,        B.  C; 
"         lentiformiN, 

S.  C;  N.  C 
Yoldia  liniatula,  S.  C.:N.  * 
Nucula  obliqua,      8.  C. ;  N.  ( 

(N.  proxitua). 
Lucina  MquMnona,  S.  V.; 

L.  pecteo. 
"      crenulata,    8.  C.;  N,  ( 
"      divaricata,   8.  C;  N.  C 
"     anodoQta,     S.C'.^  M.  ( 
"     contracta,    S.  ('.;  N.  ( 


.  C;M. 
C.;M. 
C.;M. 


Astarte  lEuloxa)  latiauloato. 

' '      Cohen  i. 

"      ooncentrioa. 

"      Uneolata, 

"      synimetrics. 
(iouldia  luDulitta,  S.  C;  N.  C. 

CraMatalla  undulaU, 

S.CiN.  CjK. 

muHoB,  N.  C.;][. 

Cyreiia  deiiutn,  S.  C;  H.  C. 

lUngia  claUirodonU     8.  C;  N.  C. 

TenuB  capax. 


"     latilirata. 

V.C. 

"     DierwDaiia  ? 

ac:.;H.r 

"     permagna, 

B.C.;ll.f 

"     alveatK, 

N.  C.;1L 

*■     Hileyi,           S. 

C.;N.  C.;M. 

S. 

C;  N.  C.i  H. 

CiiiM  metaatria, 

8.  C;  N.  a 

Cythcrca  obovata, 

"       repoBta, 

8.  C;  N.  C. 

'■       Bayftna,    S 

C.;N.C.;H. 

dtmsata. 

Virginica. 

"        cortinaiia. 

N.  C;  H. 

Petricola  ccnteoaria, 

H. 
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B.  C. ;  M. 


Tonmya  saborata. 
Coibalft  ineqnale, 
FboUkdomya  abmpta, 

S.  C.;N.  C.;M. 
Finopea  leflexa,    8.  C;  N.  C;  M. 
Solen  magnodentatns  ? 
fiizicaya  bilineatay  M. 


Saxicava  pectorosa. 
Pholas  (?)  rhomboidea. 
**     acuminata, 

S.  C?  N.  C?  M.? 
—  P.  oostata  ? 
Teredo  fistula. 
Gastrochfena  lig^la. 


=  8.  mgoea. 

NoTB.— The  following  8i>ecie8  described  by  H.  C.  Lea  (Trans.  Amer. 
FhOoB.  Sec.  IX,  new  series),  based  upon  young  shells,  or  upon  suoh  as 
\ndj  tdmit  of  characterization,  have  been  omitted  from  the  enumeration  : 
Amada  muUangulOj  AnaHna  telUnoides,  Cytherea  devata,  0.  spherica, 
iMa  acuHd&iUf  L,  earinata^  Modiola  spinigera,  My  a  reflexa,  Nueula 
iMeRa,  y,  dtopAano,  Bnmopea  dtUn€iy  Petricola  compressaj  Peeten  mtero- 
ibttfo,  P.  tenuiij  Piieatula  rudUy  Psammobia  ludnaides,  Teredo  calamua. 

Of  these  109  species,  as  has  already  been  stated,  at  most  only 
48  (or  40  per  cent.)  are  common  to  South  Carolina,  and  about 
48  (or  44  per  cent.)  to  North  Carolina.  Compared  with  the 
Kuyland  deposits  the  proportion  of  forms  common  to  the  two 
itites  is  found  to  be  not  very  different  from  the  proportions  just 
indicated,  or  about  38  per  cent,  (about  41  species).^ 

From- the  so-called  *^ medial  tertiary"  of  Maryland  there  have 
thug  fhT  been  described  about  98  species  of  acephalous  mollusks : — 

Maryland. — Newer  Group. 


•iinphidesma  carinata,  8.  C. 

"         sabovata» 

Aittidonea,  N.  C;  Va. 

"indie,  8.  C.;Va. 

"  centenaria,  8.  C. ;  Va. 

"  improoera,     8.  C;  N.  C;  Va. 

Artemis  acetabulum,  N.  C. ;  Va. 
AiUite  vidna  ? 


cuneiformis, 


"    perplana, 
"    obruta. 


"    UBdulata,  8.  C;  N.  C;  Va. 
^^taarata.       8.  C. ;  N.  C. ;  Va. 
"     protracta, 

granulata,  8.  C. ;  N.  C. ;  Va. 


Cardiiun  laqueatum,  Va. 

Corbula  cnneata,  8.  C. ;  N.  C. ; 

'*       idonea 

"      inequalis,  8.  C;  Va. 

Crassatella  Marylandica,         N.  C. 
"    undulata,  8.  C. ;  N.  C, ;  Va. 
Cytherea  8ayana,  8.  C;  N.  C;  Va. 
"       albaria, 
**       Marylandica, 
**       staminea, 
Isocardia  fratema,  N.  C. ;  Va. 

Leda  acuta,  8.  C. ;  N.  C. 

**    concentrica, 
Yoldia  l»vis,         8.  C;  N.  C;  Va. 
=  Y.  limatula, 


'  "Hie  Maryland  deposits,  in  the  comparisons  thus  far,  have  for  convenience 
^  taken  to  represent  one  geological  horizon ;  their  division  into  two 
f^pi,  and  the  relations  of  each  of  these  groups  with  the  deposits  of  the 
*^v^l  other  8tates,  are  specially  considered  further  on. 
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NncuU  proxim*,  a  C. 

;N.  C. 

;Ta. 

--  N.  obliquo, 

S.a;N.  C.;Tft. 

LeptoD  (?)  mactnridea, 

;N.  C. 

;Va. 

Plicatula  margrinata, 

"     eiibobli<|aa. 

8.C.;N.C.jTi. 

*■     oribraria, 

8.  C. 

|N.  C. 

;  Va. 

8.  C.:N'.  C.;Vi. 

=  L.  fllOM, 

Pholas  ovall*.    8.  C.  ?  N.  C.  ?  Tfc  • 

"     divsricftta,  S.  r. 

;N.  C. 

,;Va. 

--  P.  ooeuur 

Hootn  ponderosa, 

Saxicava  nigoaa,                           Va. 

"      ^Bgota, 

Solenenaia,.                     S.  C;  N.  C. 

"      delumbiB, 

Va. 

biplloata,8.  C.;N.O. 

Mya  prodncta, 

Va. 

Venus  tetrioa. 

Oetrw  Virginica,  S.  C. 

;  N.  C. 

:  Va. 

"     permaKiu?            S-  C.;  Va. 

Panoptea  Americauia, 

"     alvoata,                 N.  C.;Va. 

"      reflexa,    S.  C. 

;  N.  C. 

;Va. 

"     inocerifonnii, 

"      porrecta. 

■'     trida(»ioidea,S.C.;N.O.;Va. 

N.  C. 

;Va. 

N.  C. 

;Va. 

"     Rileyl,        8.  C.;ir.  C.;Va. 

N.C. 

;V». 

"     cuneat*. 

"     septemnariiui, 

S.  C. 

;Va. 

Maryland.— 

•Older  Qhoup. 

Area  calliplcura, 

Lucina  Bubplana, 

"     crenulata,  8.C.;N.  C;  Va. 

"    Marylandica, 

Modiola  Ducatellii, 

"    Iriquetra, 

V    1' 

MjrtilUH  incurva, 
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Of  these  98  about  34  (35  per  cent.)  are  common  to  South  Caro- 
lina, 36  to  North  Carolina  (3T  per  cent.),  and  41  to  Virginia  (42 
per  cent).  It  has,  however,  been  shown  in  a  previous  paper 
(Heilprin,  Proc.  Acad.  Nat.  Sciences,  1880,  pp.  20,  et,  seg.)  that 
the  Maryland  deposits  actually  represent  two  distinct  horizons — 
respectively  designated  (temporarily)  as  the  "newer ''  and  "older '' 
groups— and,  therefore,  in  order  to  have  a  proper  appreciation  of 
the  value  of  these  proportions  it  will  be  necessary  to  consider  the 
two  divisions  in  their  relations  to  the  several  States  separately. 

The  deposits  of  the  "newer''  group,  as  will  be  seen  from  the 
preceding  enumeration,  contain  66  species,  and  those  of  the  "  older '' 
group,  32  species.    Of  the  former  about  33  (50  per  cent.),  and  a 
nearly  equal  number,  32  (49  per  cent.),  are  common  respectively 
to  South  and  North  Carolina,  whereas  of  the  latter,  only  4  (13  per 
cent.)  are  found  in  the  first  named  State,  and  7  (22  per  cent.),  in 
the  Becond.'     While  the  "newer"  group  shows  a  considerably 
higher  percentage  of  forms  common  to  both  South  and  North 
Carolina  than  the  deposits  of  the  State  treated  as  a  whole,  this 
percentage  is  still  less  than  that  which  might  naturally  be  expected 
to  exist  between  formations  (removed  by  about  equal  distances) 
representing  an  equivalent  age.    The  rational  inference  is,  there- 
fore, that  the  deposits  in  question  are  not  of  contemporaneous 
formation.     Compared  with  the  deposits  of  Virginia  the  fauna  of 
the  '*newer"  group  shows  a  somewhat  more  decided  relation  than 
^0  the  deposits  of  the  States  juat  mentioned,  for  we  now  find  the 
percentage  of  common  forms  increased  to  50  (37  species).     But 
^^en  with  this  figure  it  would  be  rash  to  insist  upon  an  equivalency 
^ing  proved.     Nor  is  the  relation  of  the  "older''  group  to  the 
*  irginian  formation  much  more  pronounced  than  it  is  to  the  North 
^^rolmian,  but  no  special  deductions  from  agreements  or  differ- 
ejicesof  percentages  can  be  made  in  this  instance,  since  the  number 
^^  both  common  and  restricted  forms  is  very  limited. 

The  conclusions  reached  from  the  examination  thus  far  of  the 
*^xxiellibranchiate  fauna  are :  That  the  South  and  North  Carolina 
'^nnations  represent  one  and  the  same  horizon,  and  one  distinct 
fr'Om  the  horizon  or  horizons  indicated  by  the  Virginia  and 
^'aryland  formations.     It  now  remains  to  be  deteimined  what 

*  These  proportions  strikingly  corroborate  the  author's  original  assump- 
^on  of  two  distinct  horizons,  based  upon  an  examination  of  Maryland 
^^^8  alone. 
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support  this  conclusion  receives  from  the  study  of  the 
faunas  in  their  relation  to  the  faunas  of  existing  seas,  ] 
ascertain  through  the  same  means  what  relation  the  \ 
horizons  bear  toward  each  other. 

Species  still  living  found  fossil  in  the  South  Caboi 

deposits.* 

Anomia  ephippium  (A.  Conradi). 
?  PlacuQomia  plioata. 
Ostrea  Virginiana. 
Chama  aroinella. 
Area  lienosa  —  A.  Floridaua. 
**    incongrua. 
?     "    pexata. 
Yoldia  limatula  (Leda  Isevis). 
Leda  acnta. 

Nucula  proxima  -    N.  obliqua. 
Lucina  contracta  =  L.  filosa. 
"      Pennsylvanica. 
*'      radians  =  L.  Antillarum. 
*'      squamosa  (L.  si>ecio6a)  =  L.  pecten. 
**      divaricata  (L.  Conradi). 
*<      crenulata. 
?  Cardium  Carolinense       C.  magnum  ? 

'*         muricatum. 
?  Cardita  tridentata. 
Gouldia  lunulata. 
Pandora  trilineata. 
Veniis  merceuaria. 
?  Cythorea  cribraria  -    C.  puactulata  V 
Cytherea  cancellata  (C.  ci agenda). 
Petricola  pholadiformis. 
Tellina  alternata. 
**      i)olita. 
**      lusoria. 
Strigilla  tlexuosa. 
Cumingia  telliiioides. 
Amphidesma  ( Abra)  equalis. 

**  (Semele)  orbiculata. 

?  Donax  variabilis. 
Staiidella  fragilis  (Mactra  oblongata). 

*  The  author  desires  to  express  his  indebtedness  to  Mr.  Ge 
Tryon,  Jr.,  throujijli  whose  kind  assistance  most  of  the  comparis< 
recent  forms  were  made. 
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Mactra  siinilis.     ==  Hemimactra  solidissima. 

*'     lateralis. 
SalecurtuB  Cariteus  (Siliquaria  Carolinensis). 
Sden  eosiB  (S.  directus). 
Pbolas  oofitata  (P.  arcuata). 

"     (Dactylina)  oblon^ta  (P.  producta). 

Non.— About  ten  other  species  have  been  considered  by  various  authors 
to  be  equivalents  of  recent  forms,  but  since  their  identification  as  such  has 
iMn  at  best  but  very  doubtful,  and  in  most  cases  strictly  erroneous,  they 
hare  been  omitted.    Among  these  are  : 

Inaijlt  anodonta,  at  one  time  considered  by  Mr.  Conrad  to  be  identical  with  a 
ipwiei  ]i?iDg  along  the  Florida  coaft.  Al'hoagh  very  closely  resembling  the  L. 
Plmdnna,  it  may,  nerertheless,  be  readily  distinguished  from  it  by  the  greater  thick - 
MM  of  its  shelly  and  the  greater  profundity  of  the  lunules. 

Ctrditt  arata. — This  specie*  differs,  as  stated  by  Conrad  (Mioo.  Foss.,  p.  12), 
te  the  reeent  C.  Ftoridana  of  the  Florida  coast  in  being  proportionately  longer  and 
^voider behind,  and  in  having  the  ribs  crossed  by  "crowded  subsquamose  transverse 
vriaUet,"  instead  of  "  thick  transverse  tubercles." 

(Mita  grannlata. — According  to  Conrad  (Mioc.  Foss.,  p.  13),  this  shell  "so 
Mtrij  resMnbles  C  hnreali*,  a  recent  species  of  the  eastern  coast,  that  I  think  it  will 
proTs  to  be  the  same,  when  more  specimens  of  the  latter  shall  be  obtained  for  compari- 
Nt*"  This  identification,  which  was  subsequently  rejected  by  Conrad  himself,  has  for 
^  rapport  the  very  similar  general  appearance  presented  by  the  two  shells  in  question, 
Wt  eloier  examination  shows  the  (\  grannlata  to  be  almost  invariably  a  cons.derably 
>>OReleva*ed  (less  rotund)  form  than  the  C,  borealin, 

Artemii  iatenaedia. — Not  readily  confoundable  with  either  the  .4.  concentrica 
i^^m)  OT  A,  FloriHana  (Conr,).  * 

Gyther«a  Sajana. — More  produced  (less  rounded)  than  the  recent  C.  ronrt^xn. 

Baagia  olathrodonta. — More  elongated  than  the  recent  R.  eyrenoidt^n. 

Admitting  both  the  positive  and  somewhat  doubtful  forms  from 
the  above  list  to  be  recent,  then  we  have  as  a  proportion  to  extinct 
forms  40  to  103,  or  39  per  cent. ;  or,  if  the  six  doubtful  ones  are 
omitted,  84  to  103,  or  33  per  cent. 

The  following  recent  species  may  be  considered  to  occur  in  the 
North  Carolina  deposits. 

Anomia  ephippium. 

Ostrea  Virginiana. 

Pecten  CHntonius    -  P.  Magellanieus. 

Area  lienosa      A.  Floridana. 

Leda  acuta. 

Yoldia  limatula  CLeda  Isevis). 

Kucula  proxima      N.  obliqua. 

Chama  aroinella. 
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'?  Ciirdita  tridentata. 

<iouldia  lunulata. 
'!  >'anli)im  Carolinensc      C.  magimm? 
"       muricfttam. 
Liicinn  PeDnsjrlvanics. 

*'     contracta      L.  Aloaa. 

■'      crennlata. 

"      radUiis  -.  L.  AntUlaniin. 

"      divaricate  (L.  Conradi)' 

"     Bqiiamosa  (L.  Hpeciofiai  =  pecten. 

?  Cythereacribnria  ^  ('.  punclulata? 
Tcllina  lusoria. 

"     altemata. 

'■     polita. 
Snigilla  flexiioHa. 
MacUra  oblongata  ^  Staudvlla  fragiU«. 

"      lateral!  a. 
^[actm  eimiliH    -  llemiiuacti'a  solidiBKimn. 
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SulcoiirtuR  CiiribHiUK  (^iliquuria  CarolinensiH), 
PholaH  coutata  (P.  arciiata). 
PholaK  (Dactyllua)  oblongata. 
?  Pandora  trilineata. 

Of  tlic  ubuvc  32,  which  constitute  30  ])er  cent,  of  the  lomelli- 
1ii'aiKrlii:ite  fHunri  of  the  Stiitc,  all ,  with  only  one  exception — Pecten 
Clintonhig    iJfa'jellanwi'!') — also   occur    in    the    Sonth    Carolina 

■lepuaits.     Although  the  percentage  of  recent  forms  in  the  North 
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Lucina  squamosa  (L.  speciosa)       L.  pecteii. 

«      crenulata 

*'      divaricata. 

'*      coDtracta      L.  Alosa. 
?  Venus  roercenaria. 
Tellina  lusoria. 
Cumingia  tellinoides. 
Pandora  orassideos  —  P.  trilineata. 
Saxicava  bilineata  =  S.  rugosa. 
?  Pholas  acuminata  =  P.  costata  ? 

The  percentage  (16)  is  here,  therefore,  brought  down  consider- 
ably lower  than  in  either  of  the  preceding  States,  a  circumstance 
not  only  strikingly  confirming  the  assumption  of  non-contempo- 
raneity (as  has  already  been  drawn  from  comparisons  made  between 
the  different  faunas  themselves)  in  the  deposits  in  question,  but 
equally  proving  that  the  Virginia  deposits  are  anterior  (older)  in 
date  to  those  of  both  South  and  North  Carolina. 

The  number  of  recent  species  occuring  in  the  Mar^iand  deposits 
taken  as  a  whole  (i,  c,  as  embracing  both  the  "  newer ''  and 
"older"  groups,  and  comprising  consequently  98  specific  forms 
of  acephalous  mollusks)  is  somewhat  less  than  in  Virginia,  namely 
(including  two  or  three  doubtful  forms),  13  : 

Leda  acuta. 

Yoldiu  limatula  (Leda  levis). 
Nucula  proxima  —  N.  obliqua. 
Lucina  crenulata. 

**      contracta      L.  filosa. 

**      divaricata. 
Ostrea  Virginiana. 

Pecten  Clintonius  —  P.  Magellanicus. 
Panopea  Americana.* 

^  I  have  here  provisionally  included  the  PauopcM  Americana  among  the 
recent  forms,  although  I  am  somewhat  doubtful  as  to  its  right  to  a  place 
there.  The  shell  certainly  very  greatly  resembles  that  of  the  recent  P. 
Aldrarandi  from  the  Mediterranean,,  from  which,  in  fact,  it  ap])ears  to 
di£fer  only  in  the  form  of  the  posterior  truncature,  which  in  the  recent 
species  carries  up  the  hinge  line  to  a  higher  level  than  in  the  fossil.  While 
the  form  of  the  American  shell  is  very  constant,  that  of  the  European  is 
stated  to  be  very  varying,  and  therefore  the  distinction  pointed  out  may  on 
a  closer  examination  between  specimens  be  found  to  have  no  specific  value. 
By  Searles  Wood  (**  Monograph  of  the  Crag  Mollusca,''  ii,  p.  283, 
Palteontogr.  8oc.  Reports)  the  P.  Americana  (and  /*.  reflexa)  is  considered 
identical  with  the  P.  Faxigasii  (more  properly  P.  Menardi)t  a  common 
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?  Venus  mercenaria. 

Solen  eiuifi. 

SaxioavH  rugou  <g.  biliiwaU). 
?  Pholas  ovalis      P.  cmtata  ? 

Of  this  number  12  are  found  in  the  deposits  of  the  "newer" 
i;ronp,  and  conuequcntly  constitute  about  18  per  cent,  of  its  lanulli- 
branch  fauna;  on  tli(>  other  hand,  at  most, only  8  occar  in  the 
dvjKisits  of  the  "oKIpv  "  group.  We  have  here,  therefore,  not  only 
A  further  corroboration  of  the  existence  in  the  State  of  two 
distinct  liorizons.  but  wiiat  iniglit  almost  be  considered  positiTe 
proof  that  the  upi)er  Maryland  formation  ("  never "  gnmp), 
occupies  a  horizon  very  neerly  identical  with  that  of  the  (or  the 
great  bulk  of  thr'i  Virginia  Tormation,  and  one  considerably  lower 
than  that  indicated  by  the  South  and  North  Carolina  deposits, 
ilespite  the  circumstance  that  the  gcncml  relations  existing 
between  the  reHi>ectivc  faunas  in  tlie  two  cases  are  not  very 
different. 

The  following  statement  summarizes  the  results  obtained  trom 
the  exniiiinutiou  of  the  lamcllibranch  fauna  : 

Of  about  103  South  Carolina  species — 

74-78  arc  found  in  Noith  Carolina  =^  "4  per  cent. 
43  lire  found  iu  Virginia  =  42  per  ccut. 
.14  are  found  in  Maryland  --  33  per  cent. 
34-40  arc  recent  -_=  33-311  per  cent. 

Of  about  lOii  Xorth  Carolina  speciea — 
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Of  about  98  Maryland  species — 

34  are  found  in  South  Carolina  =  35  per  cent. 

36  are  found  in  North  Carolina  =  37  per  cent. 
41  are  found  in  Virginia  =  42  per  cent. 

13  are  recent  =13  per  cent. 

Of  about  66  Maryland  "  Newer"  group  species — 

33  are  found  in  South  Carolina  =  50  per  cent. 
32  are  found  in  North  Carolina  =  49  per  cent. 

37  are  found  in  Virginia  =  56  per  cent. 
12  are  recent  =  18  per  cent. 

Of  about  32  Maryland  "  Older  "  group  species — 

4  are  found  in  South  Carolina  =  13  per  cent. 

7  are  found  in  North  Carolina  =  22  per  cent. 

8  are  found  in  Virginia  =  25  per  cent. 
2  are  recent  =  7  per  cent. 

The  examination  of  the  gasteropod  faunas  of  the  several  States^ 
*8  will  be  seen  from  the  summary  further  on,  very  strongly  con- 
^8  the  results  that  have  been  obtained  from  the  investigation 
of  the  acephalous  moUusks. 

The  following  enumeration  exhibits  the  species  that  have  been 
•described  from  the  deposits  of  South  and  North  Carolina. 


South  Carolina. 

^ancellaria  reticulata, 

N.  C. 

Dentalintn  Pliocenum. 

'*          depressa. 

**        thallus, 

N.  C. 

'*          venusta. 

Dolium  galea. 

^'<)nu8  adversariiis, 

N.  C. 

Ecphora  quadricostata, 

N.  C. 

*'    diluvianuB, 

N.  C. 

Fasciolaria  distans, 

N.  C. 

C'mcibulum  multilineatum, 

N.  C. 

—  F.  tulipa. 

**        oostatum, 

N.  C. 

**         (?)  gigantea. 

"        ramosum, 

N.  C. 

*'         Tuomeyi. 

*'        diimofium, 

N.  C. 

Fulgur  carica, 

N.  C. 

^'ypnsa  Carolinensisy 

N.  C. 

**      perversus, 

K  C. 

^'repidula  fomicata, 

N.  C. 

*^      canaliculatus, 

N.  0. 

"        spinosa, 

N.  C. 

**      Conradi  (incile). 

— '  ('.  aculeata. 

**      (.'arolinensis. 

**        plana, 

X.  (;. 

(F.  excavatus), 

N.  C. 

—  C.  ouguiformis 

• 

**      pyriim. 

'^        costata. 

(F.  spiratuS', 

N.  C. 

Columbella  avara. 

Ficus  reticulatus, 

N.  C. 

I)entalium  attenuatum, 

N.  C. 

Fusus  exilis, 

N.  C. 

— i  D.  dentale. 

Fissurilla  redimicula, 

N.  C. 
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iialeodiallod),-ei. 

N.  f. 

Purpura  tridenUU. 

Ilil>I>oiiri  llulhi. 

,   K.C. 

N.C. 

Itwella  caudata, 

M.C. 

Littorina  iirorata. 

Scalaria  multUtriata, 

H.C. 

MuKinellaliiiiBtula, 

N.  C. 

'•       clatbra. 

N.C. 

oliviforniU, 

N.  C. 

—  S.  angulaU. 

MitruCarolint-nma, 

N.  C-. 

Solarium  powpactiTum. 

N.C. 

Hurex  umbrifer. 

N.C. 

"       unilineata, 

N.C. 

NatlM  hatm. 

N.  C. 

N.C. 

••     duplicatft, 

N.C. 

Tumtella  striata. 

"     canrena, 

X.  C. 

"        eialtaU. 

"     Caroliniana. 

Burdenii, 

N.C. 

Nawa  vibex, 

N.C". 

Etiwaeubs 

jy.c. 

■'      trivLttata, 

S.  C. 

Trochus  pLilaDtroiraa, 

N.C. 

"      obwlota, 

N.C. 

■'      (Vjlunata, 

"      t'emma. 

UlielUcun  arenotta, 

N.  C. 

Urosalpiiix  ciiwrea. 

Ollva  litcrata. 

N.C. 

VoluU  mutabilia, 

N.C. 

i'leurotoma  luuata, 

S.  C. 

"      Trenliolmii, 

N.C. 

ItycliOHsliiinx  porcinum, 

N.C, 

Vermetus  anguina. 

[D,N.  C. 

North 

Cahousa. 

B.C. 

—  C.  reticulata, 

8.  C. 

—  D.  dentale. 

tlialluB, 

8.C. 

I'arithium  munilifvium. 

Dolium  octocoatatus. 

Itti] 
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Oliva  anoillari»formi8. 

**    canalioulata. 
Plenrotoma  Itmata, 
"         limatula. 
<<  communis. 

"         elegans. 
''         tuberoolata. 
''         fiexuosa. 
Ptychosalpinz  pordnam, 

"  moltinigatum, 

Petaloconchus  soulptoratosy 
Pyramidella  reticulata. 
Ranella  caudata, 
Scalaria  multistriata, 
clathra, 
curta. 
Terebra  Carolinensis, 
"      unilineata, 
"      neglecta. 
Tornatina  cylindra. 
Trivia  pediculus, 
Turritella  Burdenii, 
"        Etiwffiusis, 
**        constricta. 
Turbonilla  reticulata. 
Trochus  philantropus, 
Voluta  mutabilis, 
"      Trenholmiiy 
**     obtusa. 
Helix  tridentata. 

**     labyrinthica. 
PlanorbiB  bicarinatus. 
Paludina  subglobosa. 


A  comparison  of  the  two  preceding  tables  shows,  that  of  the 
7*  South  Carolina  forms  no  less  than  52  (or  YO  per  cent.)  are 
common  to  the  deposits  of  North  Carolina,  a  proportion  very 
nearly  identical  with  that  which  obtains  in  the  case  of  the  acepha- 
lous moUusks  (74  per  cent).  This  very  close  agreement  leaves 
out  little,  if  any,  room  for  doubt  as  to  the  contemporaneity  of  the 
fennations  of  the  two  States.  In  North  Carolina  the  number  of 
■PWific  forms  described  is  considerabl}'  in  excess  of  that  from  the 
former  State,  and  consequently,  as  must  almost  necessarily  follow, 
we  percentage  of  common  forms  is  here  very  materially  reduced. 

12 


fnlgiir  pymm. 

=*F.  apintoB, 

8.  C. 

Tiousietloalatiu^ 

8.  C. 

Tmiuexilis, 

8.  C. 

"   eqoiliB. 

"   lunellosiis. 

"    numilifonnis. 

Ffaninlla  redimioula. 

8.0. 

GtlMdia  Hodgei, 

8.  C. 

InAiiidibiilum  centralia, 

ac. 

Littorina  lineata. 

Ihrginella  limatula, 

8.  C. 

"       oliyiformis, 

8.  C. 

"       constricta. 

"       ovata. 

"       inflexa. 

"       elevata. 

^tn  Caralinensi^ 

8.  C. 

Mniw  tunbrifer, 

S.  C. 

"    globoea. 

^aticaheiosy 

S.  C. 

"    daplicata, 

8.  C. 

"    caorenat 

8.  C. 

"    fragilis. 

"    peroallosa. 

"    Emmonsii. 

Nusayibex, 

8.  C. 

'*    trivittata, 

8.0. 

'*    obsoleta, 

8.0. 

''    (Tritia)  mnltiUneatum. 

"        '*      moniliformis. 

"         *•      bidentato. 

Obeliflcus  arenosa. 

8.0. 

OKnliterata, 

8.  0. 

8.0. 
8.0. 
8.0. 

8.0. 
8.0. 
8.0. 

8.  0. 
8.0. 


8.0. 
8.0. 
8.0. 


8.0. 
8.0. 
8.0. 
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Thus  of  100  species— 4  of  which  are  non-marine — only  6S,  w 
above  stated,  also  occur  in  South  Carolina,  or  jnst  5S  per  cent 
It  is  but  &ir  to  presume,  however,  that  were  the  number  of  Bp«sl«« 
described  fVom  South  Carolina  equal  to  that  from  North  Carolina 
the  proportion  of  forms  common  to  t]ie  two  States  while  it  wodU 
not  probably  differ  very  materially  from  what  we  now  Qnd  it  in 
the  former  State,  would  be  considerably  raised  for  the  latter.  On 
the  otiier  hand,  just  the  reverse  result  presents  itself  when  a  com- 
parison  is  made  with  the  Virginia  fauna,  which  comprisea  a  fhr 
greater  number  of  st>ecies  than  is  to  be  found  in  any  other  State: 


VlBOlNIA. 


Amyola  reticulata. 
Acfaeon  <t)  milium. 
Adeorbie  (Delptainula)  cestui  ata. 


;  N.  C. 


(A.  lipara). 

"  "       obliquC-striata. 

Anguinella  Virgin iaoa. 
BelB  Dedalia. 
Buccinum  Tuomeyi. 

"  frumentam. 

OrepiduU  oostata,  8.  C 

"        romicata, 

"        apinosa, 

"        ponderoea. 

"        oomucopite. 


Dentalium  thallus,        S.  C. ;  H.  C. 
■<         atteDuatum,  8.C.;  N.C. 
^  D.  dentale. 
Delpliinula  trochifonnU. 

"  (Carinorbis)  areoosa, 

lyra. 
Ecphora  quadrioostata,  8.O.;  M.C. 
Bulima  (Paaithea)  lievi^ta,    N.C. 

"       migraiui. 
Eulimella  (Faaithea}  ovnlnm. 

(E.  dJapbana). 
FaeoioUria  parvula. 
"  rhomboidea, 

8,  C.;N.  C. 
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^'•'Kinella  ebnjneola. 
^■*D«eli«  Virginiana. 
^^mbUio  limnea. 
^unpuB  (?)  longidens. 
HuMfctrivittato,  6.  C.;N.  C. 

impressa. 
(Tritia)  altilis. 
bilix. 
"         "       laqueata. 
llttfea  dupUcata,  8.  C. ;  N.  C. 

heroe,  S.  C.;N,  C. 

aperta,  N.  C. 

(K.  fragilis?). 

Bphsrula,  N.  C. 

(N.  percallosa?). 
perspeotiva. 
Kiflo  lineata. 

OiiTa  canaliculata,  N.  C. 

ancillarueformiR,  N.  C. 

Carolinensis. 

=  0.  literata,      S.  C;  N.  C. 
eborea. 

aroDoea,         8.  C. ;  N.  C. 
(Pyramidella  suturalis). 
^ostomia  (Acteeon)  gramUatus. 


u 
u 

II 


II 


(I 


It 


(I 
(I 
(I 

K 
II 


(?) 

« 
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globosus. 

turbinatus. 

angulatus. 

glans. 

scolptus. 

nitens. 


P^Ua  acinaces. 
Petaloconchns  sculpturatus, 

S.  C.;N.  C. 
PIcurotoma  lunata,       8.  C. ;  N.  C. 
pyrenoides. 
(Drillia)  mnltisecta. 
arata. 


II 


II 
II 


II 
(I 
II 
II 
II 
II 
II 
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bella. 
distans. 
dissimilis. 
ebumea. 
impressa. 
(Suroula)  engonata. 
'*       nodulifera. 


<{ 
ti 
it 
tt 

tt 
tt 


Pleurotoma  (8uToala)  trioenaria. 

"  *'         Virginiana. 

Pyramidella  elaborata. 

Ptychosalpinx  pordnum, 

8.  C. ;  N.  C. 

Rotella  nana. 

*'      subconica. 

**      carinata. 

**      lenticularis. 

^       umbilicata. 
8oalaria  olathra,  8.  C;  N.  0. 

=  8.  augulata. 

acicula. 

micropleura. 

miorostoma 

(8.  cornigera?). 

pachypleura. 

procera. 

8olarium  nupera. 

Trochus  philanthropns,  S.C.;  N.C. 

armilluB. 

conus. 

lens. 

torquatus. 

Ruffinii. 

bellus. 

labrosus. 

Mitchelii. 

Turbo  nisticus. 

**      (Monilea)  caperata. 

Trophon  tetricus. 

Turritella  variabilis. 

indenta. 

plebeia. 

alticosta. 

Hexionalis. 

terstriata. 

bipertita. 

Trochita  (Infundibulum) 

concentrica. 

Triforis  (Cerithium)  monilifera. 

Urosalpinx  cinerea. 

Vermetus  convolutus. 

Voluta  mutabilis,  8.  C. ;  N.  C. 

Vivipara  (Turbo)  glaber. 


{( 
It 
(( 
tt 
tt 
tt 
tt 
tt 


NoTB.~Severa]  species  described  by  H.  C.  Lea  (Amer.  Philoe.  Trans., 


1T2 


PROGEEDINOS  OF  THE  AOADSMT  OF 


[1881 


new  ser^  vol.  ix),  oonsidered  to  have  been  founded  on  iusufflciently  deter- 
mined characters,  or  on  the  immature  forms  of  previously  described  specii^ 
have  been  intentionally  omitted. 

Wc  find  that  of  the  141  species  here  enumerated  only  about  86 
are  found  in  the  deposits  of  South  Carolina,  which  would  give  to 
that  State  a  comparatively  low  percentage  of  common  forms  (SS), 
and  one  considerably  less  than  that  (42)  which  was  found  to  enat 
when  the  acephalous  moUusks  were  taken  as  the  basis  of  ood- 
parison.  Nor  is  the  number  of  Virginia  forms  (31)  occurring  in 
North  Carolina  much  more  numerous,  and  here,  likewise,  the  per- 
centage (31)  is  markedly  lower  than  was  found  to  be  the  case  (46) 
in  the  first  method  of  oomparison.  Taking  these  various  hctB 
together  they  are  abundantly  conclusive  as  to  the  correctness  of 
the  inference  drawn  from  the  testimony  of  the  lamellibranchs,  that 
the  Virginia  deposits  represent  a  horizon  different  from  that  indi- 
cated by  the  South  and  North  Carolina  formations. 

From  the  Maryland  deposits  taken  as  a  whole,  i.  e,,  as  com 
prising  both  the  "  newer  '^  and  "  older  '^  groups,  there  have  thu8 
far  been  described  about  105  species  of  gasteropodous  moUusks: 
of  these,  as  will  be  seen  from  the  following  table,  about  21  (20  pei 
cent.)  also  occur  in  South  Carolina,  and  26  (or  26  jKjr  cent.)  ir 
Virginia.  While  the  proportion  of  forms  common  to  the  twc 
States  is  thus  sliown  to  be  very  limited  in  either  ease,  and  decidedh 
less  than  was  found  to  exist  among  the  lamellibranchs,  there  is  ^^el 
(as  was  also  indicated  in  the  lamellibranch  comparisons)  a  slight 
advantage  in  favor  of  Virginia. 


Acta?on  ovoides. 

**       melauoides. 
Bulla  (?)  acuminata. 
Cancellaria  corbiila. 
**        lunata. 
"        altemata. 
Cassis  ( Semicassis)  caBlata. 
Crucibuliun  grande, 

"  tubi  forum. 

**         costatum, 

S.  C.;N.C.;  Va. 
Conns  diluvianus,  S.  C. ;  N.  C. 

*^    Marylandicus. 
Columbella  communis. 


(( 


avara, 


Maryland — Newer  Group. 

Dentalium  thalloidcs. 
*  ^         attonuatum, 

S.  C.:N.  C.  Va. 
=  D.  dentale. 
Kcphora  (luadricostata, 

S.  C.;N.  C;  Va 
Fusus  (Neptunea)  parilis. 

"  **         eiTans  (rusticuB) 

^*     sulcosus. 

"     strumosuSy  Va 

Fissui*ella  alticosta. 
uassula. 
redimicula, 

S.  C.;N.  C;  Va 
Fulgur  rugosus  ? 


Va. 


S.  C. 
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Folgnr  ooranatus. 
eanaliciilatiis, 

8.  C.;N.  C;  Va. 
iabercnlatus. 

cwrica,       8.  C. ;  N.  C. ;  Va. 
Aisifonnis. 
alveatos? 
F!ea>?  (Pynila)  soloosa. 
Xiiginella  denticulata. 
Xdsoopeis  (BulUopsis)  ovata. 

Integra,  Va.? 

Marylandioa. 
Nitica  interna. 
•    duplicata,8.  a;N.  C;  Va. 
"    heroe,         8.  C;  N.  C;  Va. 
"    fragilia,  N.  C.;Va. 

Naa»  trivittata,    8.  C. ;  N.  C. ;  Va. 
"  obfloleta,  8.  C.;N.  C. 


•I 
II 


"  lanata, 

8.  C. 

"  qnadrata. 

"  pnerapta. 

poroiniuiiy              S. 

C;  Va. 

''  arata. 

Plcnrotoma  bicatenaria. 

"          limatala, 

N.  C 

"          oommunis. 

N.  C. 

"          parva. 

"          rotifera. 

Pleurotoma  gracilis. 

"  disninilis,  Va. 

Ranelia  centrosa,         8.  C?  N.  C? 

—  R.  caudata? 
Scalaria  dathra,    8.  C;  N.  C;  Va. 
~-  S.  angulata. 

'*       expansa. 
Terebra  simplex. 

"      curvilineata. 

<*      loxonema. 
Trochiis  humilis. 

**      reclusus. 

*•      Bryanii. 
Turbo  (MoDilea)  distans. 
"  **        eborea. 

Tiirritella  plebeia, 

"       variabilis, 

''        laqueata. 

''       solitaria. 

'*        altioosta, 

'*        ootonaria. 
Turbinella  demissa. 
Turbonilla  perlaqueata. 
Trophon  tetrious, 
Typhis  acutioostata. 
Urosalpinx  oinerea,  8.  C. ;  Va. 

Voluta  mutabilis,  8.  C. ;  N.  C. ;  Va. 
''      solitaria. 


Va. 
Va. 


Va. 


Va. 


Maryland — Older  Group. 


Bocdnum  9  protractum. 

'*         lienosum. 
^asubepissa. 
Cwioellaria  blplicifera. 

"        eDgonata. 
^^bnlum  ramosum, 

8.C.;N.  C;  Va. 

''         oonstriotum. 
^Uliiim  thalloides. 
^^iouella  Maiylandica. 
'^'•w  migrans. 

"  (Neptnnea)  devexus. 
^^^iK^oella  perexigua. 
Kiiolinetta,  Va. 

Taking  each  of  the  two  Maryland  divisions,  already  referred  to, 


Pleurotoma  Marylandica. 
'*         bellacrenata. 
'*         rugata. 
Scalaria  pachypleura,  Va. 

Solarium  trilineatum. 
Sigaretus  fragilis. 
Trochita  (iDfundibulum)perarmata. 
Turritella  indenta,  Va. 

«         exaltata,  8.  C. 

''         perlaqueata. 
Trochus  peralveatus. 
Valvula  iota. 

Voluta  mutabilis,  8.  C;  N.  C;  Va. 
**     solitaria. 
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by  iteeir,  we  fiud  that  of  the  21  forms  occurring  also  in  South 
Carolina,  19  belong  to  the  deposits  of  the  "  newer  "  group,  which 
comprise  in  all  about  18  species ;  the  pi^rcentage  of  forms  common 
to  the  two  formations — 25 — is  thus  considerably  above  that  which 
was  found  to  obtain  when  the  State  formation  was  considered  aa 
a  whole.  And  the  same  increased  percentage  is  determined  when 
the  Virginia  forms  are  considered. '  Of  the  26  indicated  in  the 
preceding  enumeration,  22  belong  to  the  "  newer  "  group,  of  whoae 
fauna  they  consequently  constitute  28  per  cent.  The  21  species 
belonging  to  the  "older  "  group  hare  only  3  (or  10  per  cent.) 
common  with  South  Carolina,  and  5  (or  IS  per  cent.)  common 
with  Virginia.  In  comparing  the  gaeteropod  fkunas  of  the  two 
Maryland  divisions  with  each  other,  we  And  that  there  are  only 
three  species  whose  range  embraces  the  deposits  of  both  series. 
From  the  preceding  data  it  will  be  seen  that  very  strong  conflrma- 
Uon  is  lent  to  the  conclusions  derived  from  the  examination  of 
the  lamellibranch  fauna  as  to  the  non-contemporaneity  of  the  South 
Carolina  {et  conteq.,  North  Carolina)  deposits  with  those  of  Vir- 
ginia and  Haryliind,  and  to  the  existence  of  two  well-marked 
faunal  horizons  in  the  last  named  State.  No  conclusive  evideooe 
is,  however,  afforded  relative  to  the  position  which  the  Virginia 
and  Maryland  deposits  hold  in  respect  of  each  other ;  for  the 
determination  of  this  point,  as  well  as  for  the  determination  of 
the  several  horizons,  testimony  muat  again  be  sought  in  the  rela- 
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Dolitim  galea. 

Columbella  avara. 

OUva  literata  (O.  Carolinensis). 

Banella  (Bona)  caudata. 

Caooellaria  retionlata  (C.  Carolinensis). 

Fulgor  carica. 

"     perversum  (F.  adversarium). 

**     oanaliculaiuni  (F.  canaliferum). 

"     pyrum. 
Urosalpinx  oinerea  (Peristemia  filicata). 

distaos  (F.  rhomboidea)  —  F.  tulipa. 


NoTS. — ^Thxee  or  four  additional  species,  for  several  reasons  here  omitted, 
may,  on  ftirther  examination,  be  found  to  be  identical  with  recent  forms. 

Thus  out  of  a  total  number  of  74  species  about  27  are  still  found 
living  at  the  present  day;  the  percentage  of  recent  to  extinct 
species— 37 — ^is  therefore  not  very  different  from  that  which  was 
found  to  obtain  among  the  acephalous  mollusks. 

The  following  recent  species  may  be  considered  to  occur  in 
North  Carolina : 

Dentalium  attenuatum  —  D.  dentale. 
Crepidula  fomioata. 

**        spinosa  —  C.  aculeata. 
**        plana  —  C.  unguiformis. 
Natica  heros  (N.  catenoides). 

**     dnplicata. 
Natica  canrena  (N.  plicatella). 
Scalaria  multistriata. 

''       dathrus  =  8.  angulata. 
Obeliscus  arenosa. 
Trivia  pediculus. 
Nassa  vibex. 

'*    trivittata. 

^<    obsoleta. 
01  va  literata  (O.  Carolinensis). 
Ranella  (Bursa)  caudata. 
Oancellaria  reticulata  (C.  Carolinensis). 
Fulgur  carica. 

"      perversum  (F.  contrarium). 

**      canaliculatum. 

"      pyrum  (F.  spirata). 
Fasciolaria  distans  —  F.  tulipa. 

All  of  the  above  22  species,  which  constitute  22  per  cent,  of  the 
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gasteropod  fauna  of  the  State,  are  found  also  in  South  Carolina. 
We  have  here,  just  as  in  the  ease  of  the  laniellibranch  &una,  a 
decided  decrease  when  comimred  with  the  last  naentioned  State  in 
the  proportion  of  li>-ing  forms,  but  yet,  as  before,  the  very  well 
marked  correspondence  or  identity  existing  generally  between  the 
two  faunas  would  preclude  the  supposition  of  the  representation 
by  them  of  two  distinct  horizons. 

In  Virginia  and  Maryland  the  number  of  recent  speoies  is 
considerably  less  than  in  either  South  or  Xorth  Carolina,  and  the 
proportion  these  bear  to  extinct  forms  is  also  very  materially 
reduced.  Thus  of  about  HI  Virginia  species  only  12  (or  8^  per 
cent.)  can  be  considered  as  being  identical  with  living  forms, 
namely : 

D«ntaliuin  atteniiatum  ^  D.  dentate. 

Crepidula  foraicata. 

"        spiuoBa  — '  C.  aculeata. 

Natica  duplioata. 

"      beros  (N.  catenoides). 

Pulgur  oarica. 
"      canalloulata. 

O.  Carolinenels  ^  O.  litarata. 

Scalaria  clatlua  ^  B.  angulata. 

Nana  birittata. 

ObelisouB  arenoea  (Pyramidella  gutuialia). 

Uroaalpins  oi 
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The  percentage  of  recent  forms  is  here,  therefore,  brought  up  to 
fourteen,  or  very  nearly  that  (15),  which  obtains  among  the  Yir- 
ginia  lamellibranchd,  and  4  i)er  cent,  below  that  which  was  found 
to  characterize  the  lamellibranch  fauna  for  the  same  group  of 
deposits. 

Summing  up  the  results  obtained  from  the  examination  of  the 
gasteroi)od  fauna,  we  find  that — 

Of  about  74  South  Carolina  species — 

52  are  found  in  North  Carolina  =  70  per  cent. 

26  are  found  in  Yirginia  =  35  per  cent. 

21  are  found  in  Maryland  =  29  per  cent. 

27  are  recent  =  37  per  cent. 

Of  about  100  North  Carolina  species — 

52  are  found  in  South  Carolina  =  52  per  cent. 
31  are  found  in  Virginia  =31  per  cent. 
18  are  found  in  Maryland  =  18  per  cent. 

22  are  recent  =  22  per  cent. 

Of  about  141  Virginia  species — 

26  are  found  in  South  Carolina  =:  19  per  cent. 
31  are  found  in  North  Carolina  =  22  per  cent. 
26  are  found  in  Maryland  =:  19  per  cent. 
12  are  recent  =:  8^  per  cent. 

Of  about  105  Maryland  species — 

21  are  found  in  South  Carolina  =  20  per  cent. 

18  are  found  in  North  Carolina  =:  17  per  cent. 
26  are  found  in  Virginia  =  25  per  cent. 

11  are  recent  =11  per  cent. 

Of  about  78  Maryland  "  Newer  ^'  group  species — 

19  are  found  in  South  Carolina  =  25  per  cent. 
17  are  found  in  North  Carolina  =  22  per  cent. 

22  are  found  in  Virginia  =  28  per  cent. 
11  are  recent  =  14  per  cent. 

Of  about  27  Maryland  "  Older  "  group  species — 

3  are  found  in  South  Carolina  ^10  per  cent. 
2  are  found  in  North  Carolina  =:  8  per  cent. 
5  are  found  in  Virginia  =19  per  cent. 
0  recent. 
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It  will  be  readily  perceived  from  the  preceding  summai 
statement,  that  the  general  results  obtained  from  the  examini 
of  the  gasteropod  faunas  abundantly  confirm  the  condiu 
drawn  from  the  study  of  the  acephalous  moUnsks.  Combi 
the  results  obtained  from  the  two  methods  of  comparison 
find  that : 

Of  about  177  South  Carolina  moUusca — 

128  are  found  in  North  Carolina  =  72  per  cent 
69  are  found  in  Virginia  =  39  per  cent. 
55  are  found  in  Maryland  =  31  per  cent. 
61-67  are  recent  =  35-38  per  cent. 

Of  about  206  North  Carolina  moUusca — 

128  are  found  in  South  Carolina  =  62  per  cent. 
79  are  found  in  Virginia  =  38  per  cent. 
54  are  found  in  Maryland  =  26  per  cent. 

54  are  recent  =  26  per  cent. 

Of  about  250  Virginia  mollusca — 

69  are  found  in  South  Carolina  =  28  per  cent. 
79  are  found  in  North  Carolina  =  32  per  cent. 
67  are  found  in  Maryland  =  27  per  cent. 
28  are  recent  =:  11  per  cent. 

Of  about  203  Maryland  mollusca — 

55  are  found  in  South  Carolina  =  27  per  cent. 
54  are  found  in  North  Carolina  =  27  per  cent. 
67  are  found  in  Virginia  =  33  per  cent. 

24  are  recent  =  12  i)er  cent. 

Of  about  144  Mar3iand  "  Newer  ''  group  mollusca — 
52  are  found  in  South  Carolina  =  36  per  cent. 
49  are  found  in  North  Carolina  =  34  per  cent. 
59  are  found  in  Virginia  =  41  per  cent. 
23  are  recent  =  16  per  cent. 

Of  about  59  Maryland  ''  Older  ''  group  mollusca — 
7  are  found  in  South  Carolina  =  12  per  cent. 
9  are  found  in  North  Carolina  =15  per  cent. 
13  are  found  in  Virginia  =  22  per  cent. 
2  are  recent  =  4  per  cent. 
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Summary. 

The  following  points  in  stratigrapM ,  it  is  believed,  may  be 
ooDsidered  as  being  conclasively  demonstrated  through  the  fore- 
going comparisons : 

1.  That  the  South  and  North  Carolina  deposits  represent  ap- 
proximately the  same  geological  horizon  ; 

2.  That  the  Virginia  deposits  indicate  a  horizon  lower  (older) 
in  the  geological  scale  than  that  of  either  of  the  formations  just 

mentioned ; 

3.  That  the  Maryland  deposits  indicate  two  well-marked  faunal 
horizons,  of  which  the  upper  one  is  the  correspondent  of  the 

Virginian. 

RiMABK. — It  will  be  seen  from  the  last  table  that  the  corre- 
spondence existing  generally  between  the  Maryland  deposits 
t»ken  as  a  whole  (i.  e.,  including  both  **  newer  "  and  "older'' 
groups)  and  those  of  Virginia,  is  greater  than  that  which  obtains 
between  the  last  and  the  deposits  of  the  *'  newer  "  group  (upper 
Marylaud  horizon)  considered  alone,  and,  hence,  it  might  readil}' 
be  concluded  that  the  Virginia  and  Maryland  formations  are  ab- 
solutely equivalents  of  each  other.  But,  as  it  has  already  been 
shown,  the  Maryland  deposits  almost  unquestionably  represent 
two  well-defined  faunal  horizons,  and,  therefore,  unless  such  is 
likewise  found  to  be  the  case  in  Virginia — which  appears  to  be 
highly  probable^  although  evidence  proving  the  same  is  still  in- 
sufficient— no  general  correlation  can  be  insisted  upon. 

Having  ascertained  the  relations  which  the  deposits  of  the 
several  States  hold  towards  each  other,  it  remains  lastly  to  deter- 
Diinewhat  are  the  horizons,  as  generally  recognized  by  geologists, 
"^t  they  represent.  The  low  percentage  of  living  forms  which 
characterizes  the  molluscan  faunas  of  the  Maryland  and  Virginia 
^^posits  leaves  no  doubt  as  to  the  miocene  age  of  these  last ;  the 

older"  group  of  Maryland, therefore,  represents  the  base  of  the 
"Miocene  series.  As  for  the  North  and  South  Carolina  deposits, 
their  position  is  somewhat  more  difficult  to  pronounce  upon, 
^be  percentage  of  recent  forms  occurring  in  South  Carolina  is 


180  PB0CEEDINO8  OF  THE  ACADEMY  OF  [1891 

such  as  to  permit,  according  to  the  original  Lyelllan  classificatioi 
of  the  tertiary  strata,  of  the  deposits  of  that  State  being  refened 
to  the  pliocene  period.      The  North  Carolina  deposits,  on  tbe 
other  hand,  would  according  to  the  same  system  of  classificatioD 
be  relegated  to  the  miocene  period,  and  yet,  as  has  already  been 
seen,  the  identity  existing  between  the  faunas  of  the  two  States 
is  altogether  too  great  to  admit  of  any  reasonable  doubt  as  U> 
their  contemporaneity.     Nor  is  the  difficulty  of  determination 
lessened  when  an  appeal  is  made  to  European  deposits  of  nearly 
similar  age,  which  have  served  to  elucidate  the  principles  of  the 
Lyellian  classification.    Thus  in  what  might  be  considered  to  be 
the  two  typical  areas  for  the   occurrence  of  marine  pliocene 
deposits  in  Europe — Italy  and  England — ^the  percentages  of  recent 
forms   characterizing   the   contained   faunas    vary   within  very 
broad  limits.    Foresti  has  shown  {vide  Fuchs,  Die  Oliederwng 
der     Tertidrbildungen    am    Nordabhange    der    Apenninen    von 
Ancona  his  Bologna^  Sitzb.  d.  k.  Akademie  der  Wissenschaften^ 
Ixxi,  p.  177,  Vienna,  1875)  that  the  so-called  pliocene  of  the 
Bolognese  Apennines  may  be  divided  into  four  faunal  horizooB^ 
the  deposits  belonging  to  which  are  characterized  by  the  following^ 
))ercentages  of  recent  forms : 


Total  number 
of  speoief . 

Uring. 

PeroenUgo  of 
living  fbrms. 

IV. 

141 

112 

79.4 

III. 

332 

144 

43.3 

II. 

183 

71 

38.8 

(Oldest)      I. 

78 

24 

30.7 

Nos.  I  and  II,  tlierefore,  correspond  very  closely  in  the  propor- 
tion of  living  forms  with  the  Nortli  and  South  Carolina  deposits. 
But  just  this  division  of  the  sub-Apenniue  formation,  or  its  equi- 
valent, is  by  many  Italian  geologists  referred  to  the  upper  miocene, 
and,  indeed,  it  would  appear  more  natural,  if  the  i^ercentage  of 
living  forms  is  to  remain  the  principal  basis  for  the  classification 
of  the  tertiary  formations,  to  group  the  doubtful  deposits  here, 
and  thereby  increase  the  latitude  of  the  miocene,  than  where  they 
have  very  generally  been  placed,  unless,  as  would  seem  from  the 
observations  of  Pareto  {Les  terrains  tertiaires  de  VApennin  sep- 
tentrional^ Bulletin  de  la  Soci^t(?  G^ologique  de  France,  2d  ser., 
vol.  xxii,   1864-5,  p.  237,  et  i^eq.)^  and  Fuchs  {toe.  cit.)^  strati- 
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gnphical  evidence  is  decidedly  contrary  to  such  an  approximation.* 
In  the  English  pliocene  faunas  the  percentages  of  recent  forms  are 
Teiy  much  higher  than  in  the  Italian  just  referred  to.^  The  fol- 
lowing table  exhibits  the  numerical  relations  of  the  living  and 
extinct  species,  which  together  constitute  the  crag  molluscan 
fknna  (Lyell,  "Student's  Elemente  of  Geology,''  1878,  p.  183, 
tmnd) : 

Nbwkb  Pliocene. 

Total  number  Poroentag*  of 

of  fpeeles.  Living.  recent  ftmns. 

CbiUesford  beds,  88  74  84.1 

Norwich,  (Fluvio-marine),         112  94  84 

Older  Pliocene. 

Red  Crag,  (exclusive  of 

derivatives),  248  179  72.2 

ComUine  Crag,  396  t  252  63.6 

It  will  thus  be  seen  that  the  number  of  recent  forms  occurring 
in  the  oldest  division  of  the  British  pliocene  deposits  is,  propor- 
tionately to  the  extinct  species,  very  much  greater — in  fact,  not 
fiirfrom  twice  as  great — than  that  which  has  been  found  to  exist 

'  A  direct  continuity  between  the  upper  miocene  (Toii;oDian)  and  the 
^Of^ese  sub-Apennine  (pliocene  of  most  authors)  formations  is  main- 
^*^^  by  Capellini  (Sui  Terreni  Terziari  di  una  parte  del  versante  setten- 
trioDale  dell ' Apennino,  Mem.  Accad.  Scienze,  Istit.  Bologna,  ser.  iii,  vol. 
^  p.  618,  1876).  Under  the  strata  designated  as  the  mio-pliocene 
("MesBinian"  of  Mayer),  corresponding  in  a  general  way  with  the  "Sar- 
^iftn"  and  "Congerian"  of  the  Austrian  geologists,  and  consequently 
^^^nprising  (as  generally  recognized  by  geologists)  deposits  of  both  miocene 
^  pliocene  age,  are  included  I  and  II  of  Foresti's  faunal  horizons— the 
^er  sab-Apennine  marls  and  sands  of  (*apellini  (upper  Messinian  of 
^*W.    The  upper  marls  and  sands  ( III  and  IV )  arc  referred  to  the 

^^tian"  (or  pliocene  proper  of  Capellini).  This  classification  appears 
to  be  more  in  consonance  with  the  facts  presented  by  paleontology  than  the 
*^  usually  followed. 

'  FoTMti  has  called  attention  (Oatalogo  dei  Afollnsehi  Plioceniei  dellf 
^^^«  Bologneii^  Mem.  Accad.  Scienze,  Istit.  Bologna,  ser.  ii,  vol.  vii,  p. 
^  18(17)  to  the  much  greater  relationship  which  the  fauna  of  the  Bo- 
'^^P^oie  sab-Apennine  formations  bears  to  the  fauna  of  the  Vienna  basin 
^'^  to  that  of  the  British  crag,  and  from  this  circumstance  draws  the 
utfermce,  that  the  Italian  deposits  represent  a  horizon  very  close  to  the 
VBioeene  {**  rapre$entano  un  piano  geologieo  mcinisiimo  al  mioeene,^*  .  .  .). 
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in  the  case  of  the  South  Carolina  deposits.  While  it  may  be  safe 
to  aflirm,  from  this  disparity  existing  between  the  American  and 
English  faunas,  that  the  formations  represented  by  them  are  in 
no  way  equivalents  of  each  other,  (an  equivalency,  as  has  already 
been  stated,  that  had  been  assumed  by  Lyell),  it  may  yet  be  rash 
to  conclude  from  this  reason  alone  that,  broadly  measured,  they 
do  not  belong  to  the  same  period  (pliocene)  of  geolc^cal  time, 
the  more  eB[>ecially,  since  (as  will  be  seen  from  a  comparison  of 
the  British  and  Italian  fauna!  tables)  a  nearly  equal  disparity 
obtains  between  the  faunas  of  the  Crag  and  some  of  the  sub- 
Apennine  deposits  considered  to  belong  to  the  same  period.  Nor 
would  it  be  safe  to  afllrm  conclusively,  although  the  evidence  in 
this  direction  may  be  considered  to  l>e  sutllciently  strougt  that  the 
Americun  deposits  in  question  are  correlative  of  that  portion  of 
the  sub-Apcnnine  formation,  which,  by  some  geologists,  has  been 
referred  to  the  upper  mioceae,  or  classed  (is  niio-plioccue.  While 
it  may  thus  be  difficult!  to  determine  abHolutely  whether  the  Sooth 
Carolina  deposits  (and,  consequently,  also  the  North  Carolinian) 
ought  to  be  classed  as  pliocene  or  miocene,  yet,  in  view  of  the 
fact  that  thus  far  no  tertiary  beds  have  been  discovered  in  that 
State,  nor  probably  anywhere  else  along  the  Atlantic  coast,  whose 
fauna  more  closely  approximates  that  of  the  present  day,  and  the 
broad  hiatus  tliat  is  thus  created  between  them  and  the  succeed- 
ing post-pliocene,  in  which,  as  determined  by  Holmes  ("Post- 
■  Fossils  of  South  Caroliuu."  I8(i0.  Introduc..  pi'.  3  and 
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Upper  Atlantic  miocene,  represented  by  the  South  and  North 
Carolina  deposits. 

Middle  Atlantic  miocene.  represented  by  the  whole,  or  the 
greater  part  of  the  Yirginia  deposits,  and  those  of  the  Maryland 
"  newer  "  group. 

Lower  Atlantic  miocene,  represented  by  the  deposits  of  the 
Maryland  "  older  "  group,  and  possibly  the  lower  portion  of  the 
Virginia  formation. 

To  these  three  groups,  commencing  with  the  oldest,  it  is 
proposed  to  apply  the  designations  of  *'  Marylandian,"  "  Virgi- 
nian," and  "  Carolinian,"  respectively. 

The  sequence  of  the  tertiary  formations  along  the  Atlantic  and 
Gulf  slopes  of  the  United  States  would,  therefore,  be  approxi- 
mately as  follows : 


be  considered  to  ooour,  or  to  have  their  analogues  in  the  crag  (pliocene) 
deposits : 

Anomia  ephippium. 

Ostrea  Virginiana,  represented  by  O.  edulis. 

Ludna  filosa  —  L.  borealis. 

"     crenulata. 
Ludna  dentata? 

Nucula  obliqua  =  Nucula  nucleus  ? 
Astarte  bella,  represented  by  Astarte  gracilis. 

"      undulata,  represented  by  A.  Omalii. 
Artemis  intermedia,  represented  by  A.  lentiformis. 
Mactra  lateralis,  represented  by  Mactra  ovalis. 
Solen  ensis. 
Pandora  trilineata  »  P.  inequivalvis  ? 

The  following  may  be  said  to  occur,  or  to  have  their  analogues  in  the 
deposits  of  the  Vienna  basin  : 

Anomia  ephippium,  represented  by  A.  costata. 
Area  plicatura,  represented  by  A.  diluvii. 
Nucula  obliqua  =  N.  nucleus  ? 
Lucina  squamosa  =  L.  pecten  (reticulata). 

''      filosa  mm  L.  borealis. 

*'      anodonta  =  L.  Miocenica  ? 

"      divaricata,  represented  by  L.  ornata  ? 
Chama  corticosa,  represented  by  C.  gryphina. 
Cardium  magnum,  represented  by  C.  Kiibeckii. 
Artemis  intermedia,  represented  by  A.  lentiformis. 
Pandora  trilineata  '^  P.  inequivalvis  ? 
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Remark. — In  the  above  table,  in  most  instances,  only  the  more 
prominent  localities  for  the  occurrence  of  the  several  deposits 
have  been  given,  and  the  absence  of  reference  to  certain  States, 
therefore,  does  not  indicate  that  deposits  of  a  given  age  are  there 
wanting.  The  "  Jacksonian  "  beds,  which  are  generally  placed  at 
the  top  of  the  eocene  series,  may  ^^  on  further  examination,  prove 
to  be  oligocene.  By  some  geologists  a  portion  of  the  post-eocene 
tertiar}'  deposits  of  New  Jersey,  Delaware  and  Maryland  has  been 
referred  to  the  pliocene  period,  but  there  does  not  appear  to  be 
as  yet  sufficient  evidence  to  support  such  a  conclusion.  No 
precise  correlation  between  the  entire  series  of  the  Atlantic 
tertiary  deposits  of  the  United  States  and  those  of  Europe  can 
thus  &r  be  said  to  have  been  determined.  There  can  be  no  doubt 
as  to  the  parallelism  existing  between  the  Claibomian  and  the 
"Calcaire  Orossier"  (Parisian)  of  France;  but  as  for  the  imme- 
diately overlying  and  underlying  eocene  deposits,  their  relations 
can  only  be  approximately  fixed  from  the  positions  which  they 
occupy  in  their  own  series.  The  "  Buhrstone ''  appears  to  repre- 
B«ita  portion,  or  perhaps  even  a  greater  part  of  the  '*  Londonian/' 
•nd  the  Marlborough  and  Piscataway  beds  of  Maryland  (eo-lig- 
oitic?),  a  horizon  probably  not  far  removed  from  that  of  the 
Biacheox  sands  of  the  Paris  basin,  or  the  Thanet  sands  of 
England  (Thanetian).^  The  exact  equivalents  of  the  "Orbitoitic'' 
have  not  yet  been  satisfactorily  made  out.  There  can  be  little  or 
no  doubt  respecting  the  position  of  the  "  Virginian,'^  whose 
&unal  facies  places  it  at  about  the  horizon  of  the  faluns 
of  Touraine,  and  the  "  Second  Mediterranean "  beds  of  the 
Vienna  basin ;  nor  can  there  be  much  more  doubt  as  to  the 
equivalency,  at  least  in  part,  of  the  "  Marylandian  '^  and  the  lower 
Diiocene  beds  of  the  Vienna  basin  ("First  Mediterranean^').* 

^Heilprin,  Proc.  Acad.  Nat.  Sciences,  1881,  p.  446. 

I^e  proportions  which  the  recent  species  of  mollusca  bear  to  the  extinct 
^"^^  ia  larger  in  the  older  deposits  of  the  Vienna  basin  than  in  the  newer ; 
^  percentages  for  the  two  divisions  of  the  '<  Mediterranean ''  are  twenty- 
^  for  the  "First,"  and  fifteen  for  the  "Second"  (Fuchs,  Geologische 
^^Heht  der  jungeren  TerHarbildungen  des  Wiener  Beckens.  Fiihrer  zu 
^Excursionen  der  D.  Geolog.  Gesellschaft,  Vienna,  1877,  p.  103).  The 
lowing  species  of  Virginia  and  Maryland  lamellibranchiata  may  be  con- 
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The  relations  of  the  "  Carolinian  "  have  already  been  fully  d 
cussed.* 


sidered  as  occurring,  or  having  their  analogous  in  the  deposits  of  the  Vien 
basin  and  the  British  crag  : 

VIENNA   BASIN. 

Saxicava  rugosa  (bilineata)  =  S.  arctica. 
Panopsea  Americana,  represented  by  P.  MenardL 
Venus  latilirata,  represented  by  V.  scalaris  9 
Isocardia  fratema,  represented  by  I.  cor. 
Chama  corticosa,  represented  by  C.  gryphina. 
Lucina  anodonta  —  L.  Miooenica? 
'*     contracta  (filosa)  =  L.  borealis. 
divaricata,  represented  by  L.  omata. 
squamosa  (speciosa)  »•  L.  pecten  (reticulata). 
Nucula  obliqua  »  N.  nucleus  ? 
Area  plicatura,  represented  by  A.  diluvii. 
Myoconcha  incurva,  represented  by  Mytilus  Haidingeri  ? 
Pema  maxillata  i~  P.  Soldanii. 


CRAG. 

Ostrea  Virginiana,  represented  by  O.  edulis. 
Lucina  filosa  (contracta)  =  L.  borealis. 

**      crenulata  (Conrad)  =  L.  crenulata  (Wood)? 

**      deutata. 
Nucula  obliqua  =  N.  nucleus  ? 
Erycinolla  ovalis. 

Astaite  uudulata,  i*epresented  by  A.  Omalii. 
Panopaja  Americana,  represented  by  P.  Menardi. 

**       porrecta  :-.:  P.  gentilis? 
Pandora  arenosa  itrilineata  pars .?),  represented  by  P.  pinna. 
Saxicava  rugosa. 
IsocanHa  fraterna,  represented  by  I.  cor. 

'  It  is  not  improbable  that  the  age  of  the  beds  of  this  period  will  hem 
nearly  represented  by  that  of  the  deposits  of  the  lower  ("Black")  Antwt 
Crag  (  Diestian),  considered  by  most  Belgian  geologists  to  form  the  base 
the  pliocene  series  of  that  country  (  Dewalque,  Prodrome  d'une  De$cript 
Gcolofjiqne  ih  la  Belgiqucy  1880,  p.  254),  and  by  Lyell  (**Studei 
Elements,"  p.  185),  as  the  "fii-st  links  of  a  downward  passage  from 
strata  of  the  pliocene  to  those  of  the  upper  miocene  period."  1 
percentage  (-iOi  of  recent  molluscan  forms  characterizing  the  fauna 
these  Belgian  deposits,  as  determined  by  Lyell  in  1852  ("On  the  Terti 
Strata  of  Belgium  and  French  Flanders,"  Joum.  Gcol.  Soc.  London,  VI 
p.  293 1,  is,  however,  considerably  higher  than  that  which  has  been  she 
to  be  the  case  with  the  Carolinian  fauna. 
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June  20. 

The  President,  Dr.  Leidy,  in  the  chair. 

Twenty-nine  persons  present. 

A  paper  entitled  "On  the  occurrence  of  Nummulitic  Deposits 
in  Florida,  and  the  association  of  Nummulites  with  a  fresh-water 
Fauna,"  by  Angelo  Heilprin,  was  presented  for  publication. 


June  27. 

Rev.  Henry  C.  McCook,  D.D.,  Yice-President,  in  the  chair. 

Twenty-two  persons  present. 

The  following  papers  were  presented  for  publication  : — 
"  On  supposed  Tertiary  Ammonites,"  by  J.  S.  Newberr3^ 
"  On  the  age  of  the  Tejon  Rocks  of  California  and  the  occur- 
rence of  Ammonitic  Remains  in  Tertiary  Deposits,"  by  Angelo 
Heilprin. 
The  death  of  Mrs.  Eleanor  P.  Long,  a  member,  was  announced. 

Dutribution  of  Nerves, — Dr.  Harbison  Allen  called  attention 
to  the  nerves  as  they  were  found  in  birds  and  other  animals.  He 
^  detected  that  the  arrangement  of  the  follicles  for  the  feathers 
0^«ry/8),  an  account  of  which  Nitzsch  has  elaborated  in  his 
inemoir  on  Pterylography%  was  associated  with  peculiarities  of 
distribution  of  the  cutaneous  nerves,  and  it  was  held  by  the 
speaker  that  a  careful  study  of  these  nerves,  in  mammals  as  well 
*8  birds,  would  result  in  the  elucidation  of  some  interesting 
points  in  connection  with  the  trophic  nerves  of  the  integument. 
He  further  spoke  of  the  arrangement  of  the  nerves  in  the  anterior 
extremity  of  the  mammal.  He  had  found  the  deeper  muscles, 
8nch  as  the  Pronator  Quadratus  and  Anconeus,  supplied  by  long 
nerves,  while  the  superficial  muscles  were  supplied  by  much 
•Sorter  ones.  In  Menopoma  he  had  detected  a  branch  of  the  ulnar 
J^fve  passing  into  the  natatorial  fold  of  skin  present  on  the  ulnar 
**rder  of  the  forearm.  He  had  found  in  this  genus  the  musculo- 
•piral  nerve  and  the  ulnar  nerve  to  arise  from  the  same  trunk,  and 
J'^K^ted,  as  probable,  that  the  deep  conjunctions  of  these  nerves 
[n  the  brachial  plexus  of  man  would  be  found  to  be  a  constant  one. 
The  ulnar  nerve  is  one  of  the  most  interesting  in  the  series,  and 
^^ght  be  called  the  manal  nerve  since  it  is  distributed  entirely  to 
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the  band  and  the  muscles  influencing  it,  and  is  well  devel 
forms  in  which  the  median  is  undeveloped.  The  musclei 
forearm,  to  which  the  ulnar  nerve  goes — the  Flexor  Carpi ' 
and  the  ulnar  portion  of  the  Flexor  Profundus  Digiton' 
among  the  most  interesting  muscles  in  the  limb.  Both 
are  singularly  constant.  They  are  the  most  effective  muscU 
backward  movement  of  the  manus  in  swimming  and  in  'v 
and  in  the  case  of  the  Flexor  Carpi  Ulnaris,  in  making  tei 
portion  of  the  wing  membrane  of  the  bat  lying  between  the 
and  the  side  of  the  body.  The  course  of  some  of  the  cu 
nerves  of  the  manus  in  the  bat  is  indicated  by  raised  foldi 
integument,  which,  when  present,  have  systemic  significan 

Mr.  Henry  Howson  was  elected  a  member. 


July  4. 

Mr.  Meehan,  Vice-President,  in  the  chair. 

Eleven  persons  present. 

The  death  of  Chas.  L.  Sharpless  and  that  of  Joseph 
members,  were  announced. 

The  following  were  ordered  to  he  published  : — 
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01  TES  OCCUBBEVCE  OF  HUmCULITIC  DEPOSITS  IN  FLORIDA,  AND  THE 
ASSOCIATION  OF  NUmCULITES  WITH  A  FBESH-WATEB  FAt7NA. 

BT   ANQELO  HEILPRIN. 

Beside  the  so-called  Nummulites  Mantelli  of  Morton  ("  Synop- 
sis Org.  Rem.  Cretac.  Group,"  p.  45,  1834),  a  species  now  known 
to  belong  to  the  genns  Orbitoidea,  only  one  other  form  of  sup- 
posed Xummulite  has  been  recorded  as  occurring  fossil  in  any 
North  American  formation.     This  is  the  Nummulites  Floridanus 
from  the  *'  upper  Eocene  limestone ''  of  Tampa  Bay,  Florida, 
described  by  Conrad  in  Vol.  II  (new  series)  of  the  American 
Journal  of  Science  and  Arts  "  (1846).     The  species  is  there  said 
to  be  abundant,  and   is  referred   to  the  subgenus  Assilina^  of 
D'Orbigny.     The  description  given  is  brief,  but  at  the  same  time 
very  broad,  and  no  reference  of  an}^  kind  is  made  to  the  internal 
chambers  or  the  partitions   of  the   test ;    nor  does  the  figure 
appended  to  the  description,  which  resembles  a  nummulite  only 
Jn  the  circumferential  outline,  give  the  faintest  indication  of  these 
characters.     In  fact,  if  Conrad's  figure  is  at  all  carefully  drawn, 
It  would  much  more  nearly  indicate  a  species  of  the  genus  Orhi- 
^t'/tna  than  of  Nummulites,     In  the  "  Catalogue  of  the  Eocene 
-A-nnulata,  Foraminifera,  Echinodermata,  and  Cirrepedia  of  the 
United  States,"  prepared  by  the  same  author  (Proc.  Acad.  Nat. 
Sciences  of  Phila.,  vol.  17,  p.  74,  1865)  the   form   in  question 
((^ristellariaf  Floridana  of  D'Orbigny,  Prodrome  de  Paleontologies 
^<>1.  II,  p.  406)  is  referred  to  the  new  genus  Nemophora  of  Con- 
^^h  the  characters  of  which  are  not  stated,  and  whose  relations 
^  Nummulites,  if  any  such  exist,  are  left  to  the  imagination  of 
*^^  reader  to  determine.^     In  numerous  specimens  of  rock  frag- 
?*^nts  that  have  been  kindly  furnished  from  different  parts  of  the 
^^te  of  Florida  by  Dr.  Eugene  A.  Smith,  State  Geologist  of 

^y  some  authors  the  members  of  this  group  are  considered  to  have  dis- 
'^Qtiye  characters  sufficient  to  separate  them  as  a  genus  apart  from  Num- 
^^itis  (La  Harpe,  ^tude  $ur  le8  Nummulites  du  Comte  de  Nice,  Bulletin 
^  iaSoc.  Vaud.  des  8c.  Nat.,  vol.  XVI,  p.  211.  1879). 

As  is  the  case  with  a  very  large  proportion  of  Conrad's  genera,  no  diag- 
^^is  of  the  "  genus"  Nemophora  appears  ever  to  have  been  furnished  ; 
^  leasty  it  has  not  been  tlie  good  fortune  of  the  writer  to  discover  any 
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Alabama,  and  Mr.  Joaepli  Willcox,  of  this  city,  tUe  writer  h»B 
carefully  searched  for  foraminifcral  remaiDS  tbat  might  with  any 
amouDt  of  poEitiveneatt  be  identified  with  the  form  above  refeifed 
to,  but  without  Buccess,  While  the  Operculina  (Crittellaria!) 
rolella,  stated  by  Conrad  (loc.  cil.)  to  occur  with  the  so-called 
Nummulite,  was  found  in  sufHciently  great  abunduice  in  some  of 
the  rock  fragments — in  fact,  largely  entering  into  the  composition 
of  their  incoherent  masses — no  trace  of  anything  answerable  to 
the  latter  could  be  detected,  unless  certain  associated  disciform 
bodies,  measuring  a  quarter  of  an  inch  or  more  in  diameter,  and 
ornamented  on  the  external  surface  with  regular  concentric  lines 
of  prominent  granules,  were  actually  the  objects  sought  after.' 
But  in  these  the  spiral  volutions  represented  by  Conrad  could  not 
be  detected,  nor  does  that  author  make  reference  in  his  species  to 
any  external  ornamentation  consisting  of  granules.  On  the 
whole,  we  believe,  it  may  be  safely  altlrmed  that  the  Nemophora 
had  nothing  in  common  with  the  genus  Nummulileii  beyond  a 
resemblance  in  outline,  and  the  general  community  of  character 
that  would  place  all  similar  organisms  in  the  one  class  of  the 
foraminifera.  The  existence,  therefore,  of  any  fossil  Xortli 
American  Nummnlites  may  be  considered  to  have  been  thus  far 
at  best  but  very  doubtftd. 

But  whatever  doubt   may   have  hitherto  existed  as  to  the 
occurrence  of  North  American  Nummidites,  none  such  can  any 
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completely  envelop  each  other,  and  to  which  the  most  character- 
istic  foreign  representatives  of  the  genus — N.  laevigatas,  N.  com- 
jUanatus,  N.  planulatusj  N.  intermedius^ 
etc.,  belong.  The  tests,  varying  in  size  up 
to  about  ^  inch  in  diameter,  are  in  an 
excellent  stat^  of  preservation,  and  may 
be  readily  sliced  open  so  as  to  show  the 
internal  structure.  A  central  initial  cham- 
ber is  distinctly  visible.  To  this  species, 
belonging  to  the  group  of  the  plicatse  of 
D'Archiac,  I  would  propose,  from  the 
name  of  its  discoverer,  the  specific  designation  of  N,  Willcoxi} 
As  to  the  age  of  the  formation  represented  by  these  nummu- 
litic  deposits,  there  might  appear  to  be  at  first  sight  no  question 
of  doubt.  The  presence  alone  of  Nummulites  in  any  formation  is 
ilmost  positive  indication  as  to  the  eocene  or  oligoeene  age  of  that 
formation,  and  the  more  especially  when  the  remains  of  these 
oiganisms  occur  in  any  abundance.'  Admitting  the  supposition 
of  tbis  age,  we  should  naturally  look  to  the  associated  fossils  for 
^ber  confirmatory  evidence  bearing  on  this  point.  Singularly 
^oogh  in  the  case  of  the  Florida  nummulitic  rocks— -at  least  in 

^  Nummulites  WiUeoxi:  Test  regularly  rounded,  tumid  (more  especially 
in  the  earlier  stage),  and  measuring  in  the  largest  specimen  about  i  inch 
in  diameter ;  external  surface  distinctly  marked  by  the  arcuate,  and  some- 
what wavy  outlines  of  the  septal  prolongations ;  volutions  about  5,  completely 
^Teloping ;  septa  dose  set,  about  85-45  in  the  last  whorl,  and  well  tlexed ; 
central  initial  chamber  distinctly  visible. 

While  on  further  investigation  this  species  may  be  found  to  be  identical 
with  one  of  the  numerous  forms  described  from  the  nummulitic  deposits  of 
Dur-Aaia,  fVom  several  of  which  it  scarcely  appears  to  differ,  yet  in  the 
absence  of  actual  specimens  with  which  to  institute  direct  comparisons, 
and  the  difficulty  that  attaches  to  the  specific  determination  of  this  class  of 
organisms,  I  have  preferred  to  follow  the  safer  course,  and  to  describe  it  as 
distinct.  According  to  Carpenter,  Kitchen  Parker  and  Rupert  Jones,  all  the 
nurioua  "specifically  distinct"  forms  described  as  belonging  to  the  sub- 
genus (or  genus),  Nummulinat  of  which,  up  to  1853,  55  were  recognized 
by  D' Archiac  and  Haime,  are  referable  to  a  single  species,  which  is  conse- 
quently co-extensive  with  the  genus  (Carpenter,  **  Introduction  to  the 
study  of  the  Forammifera,"  Roy  Soc.  Rep.,  1862,  pp.  273-4). 

'  Nummulites  are  excessively  rare  in  deposits  newer  (miocene  or  pliocene) 
than  the  oligoeene. 
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the  fragments  tbat  have  been  placed  at  my  diBposal — with  very  few 
exceptions  all  the  luolluscaD  remains  belong  to  a  period  much 
more  recent  than  the  eocene,  and  to  B[)ecie8  that  are  still  living  at 
the  present  day.  And  what  may  appear  still  more  singular,  they 
ate  referable  in  principal  part  to  land  and  fresh-water  genera — 
Glandina,  Palttdina,  Ampullaria}  From  this  association,  and  the 
circumstance  that  Nummulites  are  still  met  with  in  existing  seas,* 
it  might  readily  be  inferred  that  there  has  been  here  a  co-mingling 
of  contemporaneous  marine  and  fresh-water  organisms,  and  that 
the  deposits  in  question  were  laid  down  under  such  conditions — 
proximity  to  the  mouth  of  a  river — where  a  co-mingling  of  this 
i£ind  could  take  place.  Indeed,  it  would  be  difficult  from  paleon- 
tological  evidence  alone  to  disprove  such  an  assumption,  were  it  not 
that  almost  incontrovertible  proof  to  the  contrary  in  addition  to 
that  ftirnished  by  the  abundance  of  Nummulites,  is  afforded  in  the 
presence  of  the  remains  of  Orbitoides,^  a  genus  which  attained 
its  greatest  development  in  the  upper  eocene  ("  Nunimulitic  ")  and 
oligocene  periotls,  and  which  does  not  appear  to  have  survived 
the  miocene.  There  can,  therefore,  be  little  or  no  doubt  that  the 
rock  fragments  marked  by  this  admixture  of  an  older  and  newer 
(post-pliocene  or  recent)  fauna,  and  comprising  both  marine  and 
fresh-water  types  of  organisms,  have  derived  their  faunal  charac- 
ters in  great  part  from  the  deposits  of  a  more  ancient  formation, 
which  formation  represents,  and  is  the  equivalent  of  a  portion  of 
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precise  position  which  the  formation  holds  in  the  nammulitic  scale 
as  fixed  by  Hantken  or  La  Harpe  {Mude  aur  lea  Nummulites  du 
ComiS  de  Nice^  Bull,  de  la  Soc.  Vaud.  des  Sc.  Nat.,  vol.  XVI.,  pp. 
223-4, 1879),  cannot  be  positively  determined  from  our  present 
data,  since  exceptionally  the  group  of  the  Nummulites  plicatse  is 
represented  as  well  in  the  oldest  as  in  the  newest  of  the  tertiary 
deposits  marked  by  the  members  of  this  class  of  organisms. 

FiGUBXi.    NvmmuUUt  WiUeoxi. 

1,  Natural  size ;  2,  Same,  enlarged. 
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oir  nrrosED  tebtiakt  utuowrat. 

BT  J.  B.  NEWBBBBY. 

In  the  last  issue  of  the  Proceedings  of  the  Academy  of  Natural 
Sciences  (1882,  Part  I,  p.  94),  Prof.  Heilprin  announces  the  dis- 
covery of  Ammonites  in  rocke  of  tertiary  age,  viz.:  the  Tejon 
group  of  California. 

Inasmuch  as  the  verification  of  this  statement  would  abrogate 
one  of  the  moat  imirartant  distinctions  between  the  cretaceous 
and  tertiary  fauna,  I  would  ask  Prof.  Heilprin  to  reconsider  his 
conclusion  and  review  carefully  the  accessible  facts  bearing  on 
the  case.  Undoubtedly  the  succession  of  living  organisms  on  the 
earth  has  been  unbroken,  and  somewhere  there  are  connecting 
links  between  the  faunas  of  all  the  different  geological  systems. 
A  scheme  of  geological  classification  is,  however,  not  only  a  con- 
venience, biit  a  necessity,  and  that  at  present  in  general  use  has 
been  established  by  such  an  amount  of  concurrent  testimony  that 
modifications  of  it  should  only  be  accepted  on  the  most  undoubted 
evidence.  The  question  of  tlie  age  of  the  Tejon  and  Chico  groups 
of  Califoniia  is  not  a  new  one.  In  1855  Dr.  Trask  made  the 
announcement  in  the  first  volume  of  the  Proceedings  of  the  Cali- 
fornia Academy  of  Sciences,  now  re[>eated  by  Prof.  Heilprin,  tliat 
is,  the  discovery  of  Ammonites  in  tertiary  rocks.    These  lie  con- 
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any  other  paleontologist,  Mr.  Gabb  was  decided  in  his 
ce  of  the  Tejon  group  to  the  cretaceous  system.  The 
l1  which  Mr.  Conrad  bad  on  which  to  base  an  opinion  was 
indant,  but  it  was  sufficient  to  satisfy  him  that  his  original 
nation  of  the  rocks  in  question  was  erroneous.  I  would 
re  ask  in  the  interest  of  geological  truth,  that  Prof.  Heil- 
oold  give  to  a  question  so  important  as  this,  very  full 
oration,  and,  if  possible,  make  a  study  of  the  facts  in  the 
efore  discarding  the  conclusions  of  Prof.  Whitney,  Mr. 
If  r.  Conrad,  and  Mr.  Meek. 
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BT    ANaiLO   HEILPaiN. 

The  controversy  which  for  a  long  time  waa  maintained  between 
Conrad  and  Oabb  aa  to  the  &ge  of  the  Tejon  roclie  of  California, 
referred  by  the  former  to  the  eocene  series,  and  by  the  latter 
considered  to  represent  the  uppermost  member  of  the  cretaceous 
(Division  B  of  the  Califomiii  Report),  can  scarcely  be  considered 
to  have  settled  the  question  at  issue.'  Both  paleontologists 
appear  to  have  maintained  their  respective  positions  to  the  last, 
and  to  have  permitted  no  considerations  to  outweigh  the  mass  of 
proof  that  at  the  same  time  was  bearing  in  both  directions.*  The 
essence  of  Conrad's  views  briefly  stated  is ;  That  a  portion  of 
the  rocks,  that  of  Canada  de  las  Uvas,  included  in  the  cretaceous, 
fails  "to  show  one  cretaceous  fossil,"  whereas,  on  the  contrary, 
it  is  held  to  contain  at  least  two  representative,  and  at  the  same 
time  highly  characteric  tertiary  forma — "  Venericardia  planicosla 
and  Aturia  zic-zac;"  and  that,  where  in  other  deposits  referred 
to  the  aame  horizon,  an  association  between  tertiary  and  creta- 
ceous species  obtains,  such  an  association  has  been  brought 
about  as  the  result  of  the  breaking  up  of  the  mateiials  of  an  older 
formation,  and  the  mixing  up  of  their  contained  remains  with 
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The  most  elaborate  defense  of  Gabb's  position  is  that  published 
in  the  '*  Proceedings  ''  of  the  California  Academy  of  Natural 
Sciences  for  1867  (pp.  301-6),  in  a  paper  entitled  "  On  the  Subdi- 
visions of  the   Cretaceous   Formation   in   California. V     In   this 
piper  the  author  essays  to  show,  by  means  of  comparative  tables, 
the  close  relation  that  exists  between  the  faunal  characters  of  the 
upper  and  lower  members  of  his  cretaceous  group  (Divisions  B 
and  A  of  the  California  Report),  and  to  prove  by  this  relation- 
ship the  fallaciousness  of  a  classification  that  would  relegate  the 
deposits  of  the  group  to  jtwo  distinct  eras  in  geological  chron- 
ologj'.    The  following  table  of  organic  remains  representing  the 
fionaof  the  Tejon  group  (Division  B),  with  the  various  localities 
of  their  occurrence,  is  there  appended  :* 


Upp*r  Ditision 

(B) 


Caliinana  Stimpflonii, 

Atorift  Mathewsoniiy 

Kaotilus  Texanus, 

AmmoDiteBy  n.  s., 

Typhis  antiqaus, 

Pons  Martinez, 

'•  Matbewsonii, 

I'  Diaboli, 

J-  watus, 

^'  Califomicus, 

^^oUfumis  Homii, 

«•  Cooperii, 

^Hemondii, 

'  ^eptunea  supraplicata, 

g;«»acili8, 

£®>tasolax  breviroBtris, 

ij**'ti8  Claytoneuflis, 
i'  i^rioostata, 
n^^^era  micropt^gma, 


C.T. 

M.C.T. 

C. 

CM. 

M.T. 

M.T. 

M.C. 

C. 

M. 

C.T. 

T. 

CD. 

M.CT.G. 

CD. 

M. 

M.C.T. 

CT, 

C 

T. 

C.T. 


Inter- 
medi- 
ate 
Beds. 


LL. 


Lower  I>iTiii<^ni  and  Remarkf. 


Chico. 
Martinez. 
Shasta  Co. 

Curry's;  Henicia;  Marti- 

[iiez. 

Ciu'ry's. 


LL. 


Many  localities. 


(  Varicostuta  by  error  in 

[Rep.) 


•^  few  species  occurring  in  beds  said  to  be  intermediate  between  B  and 
^  \>ut  not  properly  belonging  to  the  Tejon  Group,  are  here  included.  In 
*^^ition  to  the  107  (112,  inclusive  of  those  from  the  "intermediate" 
^'^^)  species  enumerated  in  the  list,  a  small  number  of  other  fonns  have 
^*^^ii  described  in  vol.  II  (1869)  of  the  "Palaeontology  "  of  the  California 
^^^t^ey.  The  different  localities  in  the  above  table  are  designated  1)y  let- 
^^  as  follows  :  M,  Martiiiez  ;  C,  Clayton  to  Marsh's ,  T,  vicinity  of  Fort 
^^jon  ;  G,  a  locality  10  miles  west  of  Griswold's,  near  New  Idria  ;  I,  New 
^^ria ;  D,  Ban  Diego ;  LL,  Lower  Lake  Village,  1  mile  southeast  of  the 
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T.  Diegoensis, 

T.  paucivaricatum, 

T.  Whitneyi, 

Buccinum  liratum, 

Nassa  cretacea, 

Pseudoliva  lineata, 

P.  Yolutseformis, 

Olivella  Mathewsonii, 

Ancillaria  elongata, 

Fasciolaria  Isdviuscula, 

F.  sinuata, 

P.  lo, 

Mitra  cretacea, 

Whitneya  ficus, 

Ficus  mamillatus, 

Natica  Uvasana, 

Lunatia  Shumardiana, 

L.  Homii, 

L.  nuciformis, 

Gyrodes  expansa, 

Neverita  secta, 

N.,  n.  8., 

Naticina  obliqua, 

Amauropsis  alveata, 

Morio  tuberculatus, 

Scalaria  (Opalia)  Mathewsonii 

Niso  polita, 

Cerithiopsis  altcrnata, 

Architectonica  cognata, 

A.  Iloruii, 

^largaritella  crenulata, 

Conus  Remondii, 

C.  Hornii, 

C  sinnatus, 

Rimella  caualifera, 

R.  simplex, 

Aporrhais  angulata, 

Cypraja  Bayeniuei, 

Turritella  Uvasaiia, 

T.  Saffordii, 

T.  infragi-anulata, 

Galerus  excentricus, 

Spirocrypta  pileiim, 

Gadus  pusillus, 

Dentaliiim  C'ooperii, 

I),  stramineuin, 

Bulla  Hornii, 

C'yliclina  costata, 

Mogistostonia  striata, 

^lartesia  clausa, 

Solen  parallehis, 

Solena  Diegoensis, 

Corbula  Hornii, 


Upper  DiTJAion 

(B). 


LL. 


LL. 


D. 

T. 

T.D. 

M. 

M.T.G. 

M. 

T. 

M.T.G.C. 

CD. 

C. 

T.D. 

T. 

M. 

T. 

T. 

T. 

T. 

C.  T.(D.  ?) 

T. 

G.I. 

M.T. 

kic.T.G.D. 

M.T:C.G.D. 

M. 

M.  T. 

M.C. 

M.C.T. 

T. 

D. 

M.C.T.D. 

T. 

T. 

M.T. 

CD. 

M. 

M.C 

M.CT.G. 

LL. 
M. 
M.CT.D.L    LL. 


LL. 

LL. 

LL. 


T.L 
iM.T. 
jM.D. 
!M.D. 
T. 

IM.CT.D. 
M. 
G. 

M.CT. 
D. 
,T. 


LL. 


Lower  DiriaioDt  and  K«iii 


Martinez  and  elaewhe 


Almost  eveiywhere. 


Curry's;  8.  of  MtDia 


M.  and  Solano  Co. 


Curry's;  S.of  Mt.  Di 
CuiTy'8;S.of  Mt.  Di 

M. ;  Texas  Flat  and  i 

[other  local 

Pence's;  Texas  Flat 
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C.  parili8» 

KeiBra  dolabrsBformis, 

Mactra  Ashbumerii, 

Ouitexta» 

Tellina  longa, 

T.  Remondiiy 

T.  Hoffmaniana, 

T.  Honiii, 

T.  Califomica, 

Heietrix  Uvasana, 

M.  Homii, 

M.  ovalis, 

Dosinia  elevata,* 

p.gyrata, 

Tapes  Conradianay 

T.  quadrata, 

Cardimn  Cooperii, 

C.  Breweriiy 

Caidita  Homii, 

Ludna  cumulata, 

Ucretacea, 

Hysia  polito, 

Cnoatella  grandis, 

C.  Uyasana, 

HytiliiB  aacia, 

Hodiola  oniata» 

Septifer  dichotomus, 

Crenella  concentrica, 

ATicola  pellacida, 

Area  Homiiy 

Cucullsea  MathewBonii, 

Barbatia  Morsel, 

Axinsea  sagittata, 

A.  Veatchii, 

Nucula  (Acila)  truncata, 

Leda  protexta, 

Pl&cimanomia  inomata, 

^abellum  Remondianum, 


Uf  per  DiTislon 

(B). 


G.M.D. 

M. 

M.C.T. 

M. 

M.C.T. 

C.T. 

G. 

T. 

C.T. 

M.C.T.I.G. 

T.  [D. 

T. 

T. 

M.C.T.G. 

G.M.T. 

M.T. 

M.T.D. 

M.C.T.G. 

M.C.T.I.G. 

T, 

C. 

M.C.I. 

M.T. 

T. 

T. 

M.C.T.I. 

T. 

M. 

M.G. 

T. 

C. 

D. 

M.T.G. 

M.T. 

M.C.T.G. 

D. 

C. 


Lower  DitirioDf  and  Remarks. 


Nearly  everywhere  in 

[both  Divisions. 


M. ;  Pence's,  and  else-' 

[where. 


LL. 


:LL. 


LL. 
LL. 

LL. 


S.  Louis  Gonzaga. 
M. 


M. ;  Tuscan  Springs,  etc. 

Everywhere. 

M. 


Of  the  total  number  of  112  species  here  enumerated,  105  are 
r^orded  as  being  found  in  Division  B  (Tejon  group),  15  in  the 
8<HJalled  "intermediate  beds,"  and  21  in  various  deposits  of  the 
lower  group  (Division  A).  The  number  of  forms  held  in  common 
^y  Divisions  A  and  B,  as  is  shown  by  the  above  table,  and  the 
iiitunate  faunal  relations  which  the  "  intermediate  beds ''  hold  to 
^c  deposits  supposed  to  lie  above  and  below  them,  it  is  claimed 
demonstrate  conclusively  that  the  series  is  a  continuous  one,  and 
admits  of  no  such  separation  as  had  been  insisted  upon  by  Conrad. 

Tbe  value  of  a  comparative  table,  such  as  is  here  presented, 
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naturally  depends  uiK)n  the  acciirac}'  of  its  details ;  whether  in 
the  present  instance  this  accuracy  is  such  as  to  entitle  the  ttUe 
to  s])ecial  consideration,  remains  to  be  seen.  On  page  302  of  the 
pajwr  last  referred  to  Mr.  Gahb  states :  "  Of  280  species  of  foamle 
recognized  and  named  in  the  Califoniian  cretaceous  rocks,  lOT 
are  found  in  this  upper  member.  Of  these,  84  are  peculiar,  ani 
23  are  found  in  common  between  undoubted  members  of  this  grwp 
and  undoubted  memlters  of  the  older  group.^^  The  inaccuracy  of 
this  last  assertion  will  be  readily  manifest  when  an  appeal  is  made . 
to  the  data  afforded  by  the  preceding  table.^  It  will  be  seen  that 
here  only  IG  species  are  enumerated  whose  range  comprises  the 
"  undoubted  members  "  of  both  the  older  and  newer  groups  (A 
and  B),  as  follows  : 

Callianassa  Stimpsonii,  Cylichna  ooBtata, 

Aturia  MatliewBonli,  Martesia  clausa, 

Nautilus  Texanus,  Mactra  Ashbumerii, 

AmmouiteH,  n.  s.,  Tollina  Hoffmanniana, 

Fusus  Matliowsonii,  Avicula  pellucida, 

AmauroiMis  alveata,  C'uculliea  Mathowsonii , 

Ddiitaliuin  Cooi^erii,  Nucula  (Acila)  truncata, 

D.  Ktramineum,  Leda  protoxta. 

But  in  <^liincin<i;  over  the  original  descriptions  of  the  species 
here  cited,  as  ir\\\m  in  vol.  I  of  the  Pnlii'ontological  Report,  and 
the  mori?  recent  list  of  distribution  publislied  in  vol.  II,  we  find— 

1.  Vol.  1,  p.  59,  that  all  the  specimens  (4)  of  Xautilus  Trxanus 
were  obtained  from  Division  A  (older  jrroup),  no  reference  l)eing 
there  niadi*  of  its  octrurrence  in  any  deposit  of  newer  date ;  nor  is 
any  mention  of  the  species  being  found  in  Division  B  made  in  the 
more  recent  list  of  distribution  (p.  20*.»)  contained  in  vol.  II  of 
the  Bei)()rt  (I8r»9).  In  vol.  II  of  the  '^American  Journal  of 
Concholofry  ■"  {{).  8S)  the  species  is  (jiioted  from  Clayton  (B),  but 
Mr.  (iabb  has  here  evidentlv  confounded  the  name  of  a  tinder 
('Hhe  last  was  found  bv  Mr.  Clavton  "»  with  that  of  the  locality. 

'  Mr.  (Jal»h  has  here  evidently  included  the  "inttTraediate  beds"  among 
the  **  undoubted  members  of  the  older  gronp,"  and  yet  to  disclaim  any 
iatenti<»n  (m  his  part  for  so  doing,  he  adds  (immediately  following  the 
sentonoe  above  (juoted  i  :  **  Besides  this,  I  was  fortunate  enough  to  discover 
a  locality  near  Clear  Lake,  this  fall,  where,  witliin  a  space  of  two  feet,  I 
found  an  admixture  of  upper  and  lower  forms,  proving  the  existence  of  a 
transitionary  bed,  or,  perhaps,  group  of  beds."  In  justice  to  Mr.  Gabb,  it 
must  be  stated,  that  on  p.  305  of  the  same  jjajKir,  only  16  species,  a  figure 
more  nearly  the  correct  one,  are  stated  to  be  common  to  Divisions  A  and  B 
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8.  VoL  I,  p.  195,  no  indication  is  given  of  the  occurrence  of 
Cnctdlxa  Maihew9oni%  in  deposits  belonging  to  Division  B, 
ihhoogh  the  locality  Martinez,  where  beds  representing  both  B 
md  A  are  to  be  met  with,  is  given.  From  this  indefinite  state- 
nent  it  might  be  inferred  that  the  specimens  were  obtained  from 
the  upper  beds,  but  any  doubt  on  this  point  is  set  at  rest  by  the 
ahBequent  reference  (Amer.  Joum.  Conchol.  II,  p.  88  ;  Cal.  PaU 
Kept,  II,  p.  249)  of  these  Martiiiez  beds  to  the  Martiiiez  group 
(A).  The  second  locality  given  (for  a  single  specimen)  is  "  Clay- 
kOB,  klou;^  the  coal-veins,"  which  in  vol.  II  of  the  Report  {loc*. 
cil)  is  referred  to  the  "  intermediate  beds." 

So  that  deducting  these  two  forms  which  have  not  yet  been, 
detected  in  the  deposits  of  Division  B,  these  last  have  at  the 
utmost  (at  least  as  far  as  is  known),  only  14  species  common  to 
the  lower  Division  (A),  instead  of  23  as  claimed. 

Bat  while  14  species  may  actually  be  held  in  common  by  the 
upper  and  lower  members,  we  are  far  from  satisfied  that  such 
wally  i«  the  case.    Thus  Mr.  Gabb  states  (Pal.  Report,  I,  p.  153) 
that  Mactra  Ashbumerii  "  is  one  of  the  most  common  fossils  in; 
the  State^"  and  instances  numerous  localities  of  its  occurrence  ini 
both  divisions  A  and  B ;  and  further  (in  Am»  J.  Conchol.,  II,. 
P-  88),  that  it  is  found  in  "  almost  every  locality  of  both  Divis- 
iMw.**    It  would  certainly  be  a  difficult  matter  to  disprove  such 
ID  affirmation,  but  it  is,  to  say  the  least,  surprising,  that  a  careful 
ixamination  of  all  the  specimens  of  the  Gabb  collection  in  the 
possession  of  the  Academy  of  Natural  Sciences,  which  have  served' 
u  the  basis  of  the  Palseontological  Report,  and  which  comprise* 
probably  the  greater  number,  if  not  nearly  all,  of  the  cretaceous* 
*  types"  and  figured   specimens,  we  have  failed   to  discover  a 
iingle  fragment  from  Division  A  (Martinez,  Chico,  and  Shasta 
poupg)  that  could  with  any  amount  of  positiveness,  or  with  any- 
^luQg  more  than  considerable  doubt,  be  referred  to  the  form  that 
u^r  the  same  name  is  credited  to  Division  B  (Tejon  group). 
Fhis  is  the  more  singular  since  the  collection  embraces  a  very 
JWttiderable  number  of  rock  fragments,  which  are  crowded  with 
DoUuscan  remains.     Two  specimens   marked  in  Gabb^s  hand- 
rritiiig  as  coming  f^om  Texas  Flat  (Chico  group,  A),.and  con- 
Mered  by  that  paleontologist  to  represent  the  "  typical  form '" 

*Tba  italics  appearing  in  the  qaotations  belong  to  the  writer  of  thi6 
ntkila. 

14 
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(so  mnrked)  of  the  species,  differ  very  essentially  in  outline  ftom 
the  Tejon  npeciniens,  and  are  doubtless  specifically  distinct. 
Again,  in  the  case  of  Nucuta  truncala  Mr,  Gabb  instances  (PaL 
Rept,  I,  p.  199)  several  localities  of  its  oecurreuce  in  Division  A, 
and  nlso  Martificz  as  a  locnlity  of  Division  B,  but  no  mention  is 
made  of  the  last  named  as  a  locality  of  the  first  Division.  On  the 
other  hand,  all  the  Martinez  specimens  of  thin  epeciea  in  the  QaiA 
collection  are  marked  as  belonging  to  Division  A  J  In  vol.  II 
(p.  197)  of  the  Reports,  however,  we  are  informed  that  this 
species  is  "  found  at  almost  every  locality  of  the  Chico,  Martificz, 
and  Tiijon  groups,"  but  we  must  confess  that,  after  a  diligent 
search,  we  have  failed  to  discover  among  the  Tejon  rock  frag- 
ments anything  that  could  witli  sufBcicut  evidence  be  referred  to 
this  form.  Xor  have  wc  been  able  to  find  the  faintest  traces  of 
Leda  Gabt)ii  {protexta  of  Gabb)  (or  for  that  matter,  of  several 
other  forms  belonging  to  group  B)  in  the  rock  fragments  obtaiued 
from  the  ohler  members,  but  it  would  perliaps  be  premature  to 
conclude  from  this  that  it  may  not  really  occur  there.  On  page 
199  of  vol.  I,  the  only  locality  given  for  Division  A  is  (near)  Mar- 
tificz (at  the  same  time  a  locality  for  Division  B),  but  in  the 
"  tabular  statement "  appended  to  the  same  volume  (p.  235)  the 
ranch  of  San  Luis  Qonzaga  is  substituted  instead.  Tellina  Hoff- 
viaiiniana  ia  not  stated  in  the  original  description  (vol.  I,  p.  156) 
to  be  found  in  any  locality  of  Division  B,  nor  is  it  included  in  the 
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amioation  of  the  preceding  table  will  show  that  7  species,  not 
found  in  deposits  older  than  the  intermediate  beds,  are  credited 
IS  being  common  to  these  last  and  the  Tejon  group,  as  follows  : — 

Fusns  Califomiciis,  Spirocrypta  pileum, 

Buccinam  liratum,  Tai>es  Conradiana, 

Fasciolaria  IsBviuscula,  Crassatella  grandis. 
Galerus  excentricus, 

These  are  said  to  be  associated  with  a  limited  number  of  forms 
that  are  found  in  the  lower  division,  but  which  do  not  pass  above, 
and  (if  we  except  Cucullsta  Mathewsonii,  which  has  been  shown 
not  to  belong  to  the  upper  member)  with  only  one  solitary  form, 
Amcula  pellucida^  that  is  common  to  both  divisions,  a  circum- 
ttanoe  of  suspicioiis  import.  But  in  turning  to  the  original 
description  of  Fasciolaria  Iseviuscula  (vol.  I,  p.  101)  we  find  no 
mention  of  its  being  found  in  deposits  belonging  to  Division  B, 
bat  on  the  contrary,  it  is  distinctly  stated  to  have  been  "  found  in 
the  strata  immediately  below  the  coal  in  the  Mount  Diablo  dis- 
trict "  (although  it  was  associated  with  several  species  found  also 
ttSan  Diego  and  Martinez  of  Division  B),  and  in  vol.  II  of  the 
Report  (p.  220),  only  the  "  beds  intermediate  between  the  Marti- 
Mi  and  Tejon  groups  "  are  given  as  the  locality  of  its  occurrence. 
Nor  do  we  find  in  the  lists  of  distribution  contained  in  vol.  11^ 
«ny  mention  of  the  "  intermediate  beds  "  in  the  case  either  of 
Buccimim  (Brachysphingus)  liratum,  Galerus  excentricus^  or  Spi- 
i^rypta  pileum^  although  it  does  occur  in  the  case  of  the  remain- 
ing three  (Fusus  Galifornicus,  Tapes  Gonradiana^  and  Crassa- 
te//a  grandis). 

We  believe  it  may  be  fairly  questioned,  from  what  has  already 
been  shown,  whether  Mr.  Gabb's  tables  afford  at  all  a  safe  crite- 
rion upon  which  to  base  the  solution  of  the  problem  at  issue.  The 
nomerous  discrepancies  would  seem  to  prove  almost  conclusively 
that  in  their  preparation  the  author  was  in  a  measure,  or  even  to 
Wnsiderable  part,  borrowing  from  his  memory,  or,  at  any  rate,  not 
absolutely  from  the  data  that  were  presented  in  the  field.  But 
P&nting  that  the  tables  be  entirely  trustworthy  in  the  statements 
that  have  been  called  into  account,  do  the}^  at  all  prove  his  case  ? 

^Pnblished  more  than  one  year  after  the  paper  in  the  *'  Proceediu^^s  of 

th«  California  Academy,  and  therefore  at  a  time  when  Mr.  Gabb  ought  to 

b*^  been  ftilly  cognizant  of  the  value  and  position  of  his  intermediate 
beds. 
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We  believe  most  assuredly  not.  Sarely  a  geologist  would  find  it 
difllcult,  OD  tbe  assuniptioQ  of  immediate  continuity  and  withont 
the  assistance  of  a  change  in  the  general  character  (whether 
marine,  fluviatile,  or  terrestrial)  of  the  fauna,  to  account  for  tiie 
rather  anomalous  circumstance,  that,  in  a  locality  rich  in  organic 
remains,  the  upper  member  of  a  closely  connected  series  should 
be  characterized  by  a  fauna  about  80  per  cent'  of  whose  individaal 
forms  is  peculiar  to  itself.  In  order  to  antagonize  this  difficulty, 
and,  at  the  same  time,  to  show  still  more  effectively  how  much 
more  closely  the  members  of  this  upper  group  of  deposits  are 
linked  to  the  beds  below  them  (and,  consequently,  how  indis- 
putably cretaceous)  than  to  those  following  (and,  therefore,  how 
little  tertiary),  Mr.  Gabb  submits  the  argument  (Proc.  Cal.  Acad. 
Nat.  Sciences,  1867,  p.  306  ;  A.  J.  Science,  new  ser.,  vol.  XLIY, 
p.  229),  that  "All  of  the  species  are  pecaliar  to  this  group  (B),  or 
to  this  and  underlying '  rocks  ;  not  one  has  been  found  associated 
either  with  living  forms,  or  with  species  known  to  occur  In  the 
recognized  tertiories  of  California,  Five  of  the  genera  are  pecu- 
liar to  the  secondary.  An  Ammonite  ranges  entirely  through  the 
group  to  the  top  of  the  highest  fossiliferona  strata.  The  genem 
Perissolax,  ffyrodeg,  ifargarilella,  and  the  sub-genus  Anckura, 
of  the  genus  Aporrkais,  are  all  recognized  as  strictly  characteristic 
of  the  cretaceous;  so  much  so,  that  the  presence  of  a  single 
undoubted  representative  of  either  of  these  genera  would  be 
strong  nrcsumutive  evidence  of  the  cretaceous  age  of  any  rocks 
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Titrriiites,    Crioceras^  f FtycJioceras  {Helicancylm)^  Baculites^ 

I   hoceramtis^  Trigania,  Gryphaea,  and  Exogyra^  which  are  found 

I  hone  or  other,  or  several  of  the  deposits  of  the  older  group  (A), 

'  ire  here  completely  wanting.     Surely  the  wholesale  appearance 

lod  disappearance  of  charactoristic  genera  have  at  leant  as  much 

import  in  the  determination  of  geological  chronology,  or  in  the 

fixing  of  systemic  relationships,  as  the  casual  persistence  of  a  few 

specific  types,  and,  indeed,  a  paleontologist  or  zoologist  would  be 

veiy  hold  to  assert  that  the  distinctive  characters  of  a  fauna 

depend  rather  upon  the  features  drawn  from  its  specific,  than 

from  its  generic  constituents.^    It  would  appear  strange,  to  say 

the  least,  if  a  geologist  were  now  to  unite  the  Devonian  and 

;    evboniferoas  formations,  or  the  Silurian  and  Devonian,  for  no 

other  reason  than  that  they  comprise  in  their  several  faunas  a 

Bomher  of  "  common  "  forms,  when  the  general  facies  of  these 

fiwmas  is  very  distinct^ 

^  AooopUng  the  generic  determinations  of  Mr.  Gabb,  we  find  that  of 
ihoQt  77  genera  credited  as  belonging  to  the  Tejon  group,  no  less  than  83 
(er  48  per  cent.)  have  not  been  described  from  the  cretaceous  deposits 
VBderiTing  this  group ;  and  8  additional  ones  do  not  pass  beyond  the 
"hitetmediate  beds  !'*  The  faunas  are  here,  then,  decidedly  v&ry  distinct, 
^ite  the&ct  that  a  limited  number  of  ** common'*  or  passage  forms 
(forming  at  the  utmost  only  about  13  per  cent,  of  the  Tejon  fauna)  may  be 
aid  to  exist. 

'  Aocording  to  Etheridge  (Anniversary  Address,  London  G^l.  Soc.,  1881 
~^art.  Joum.  G^l.  Soc.,  pp.  184-185),  of  37  species  of  brachiopods 
^'oeoniiig  in  the  upper  British  Devonian,  16  pass  into  the  succeeding  car- 
honiferous  deposits ;  these  last  also  hold  5  species  of  upper  Devonian 
lunellibranchsy  5  gasteropods,  2  heteropods,  and  4  species  of  the  genus 
^'c'Atfeerat.  Of  the  total  numberof  183  genera  and  526  species  constituting 
the  British  Devonian  fauna,  30  genera  and  40  species  pass  into  the  carbo- 
'^''Uoiu  {loe.  eiL,  p.  197).  In  Califomia,  of  about  141  genera  desciibed 
^'^  Division  A  (Martinez,  Chico,  and  Shasta  groups),  44  are  also  found  in 
■^i^on  B  (Tejon  group),  and,  therefore,  the  proportion  of  generic  forms 
^^^ounoD  to  what  is  here  claimed  to  be  both  cretaceous  and  tertiary  is 
S'Mter  than  that  which  obtains  in  the  case  of  the  British  Devonian  and 
ttHKMiiferoos  formations.  But  if  in  both  instances  only  the  molluscan 
^^^  (which  comprises,  with  the  exception  of  5  species,  all  of  Gabb's 
^'■cribed  forms)  is  taken  into  account,  a  very  striking  correspondence  in 
uenomerical  proportions  presents  itself.  Thus,  according  to  Etheridge's 
^^  85  out  of  the  74  Devonian  molluscan  genera  appear  in  the  carboni- 
'^'^  deposits,  or  nearly  84  per  cent. ;  in  California,  40  of  the  188  Division 
^  Sclera  are  also  represented  in  Division  B,  or  30  per  cent.    According  to 
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]Jut  it  is  here  mnintained,  that  in  addition  to  a  purely  specific 
relationship  we  have  one  CBtabliehed  through  generic  ties.  "  An 
Ammonite  i-tingos  entirely  through  the  group  to  the  top  of  the 
bigti«^st  fossiliferous  strata.  The  genera  I'eriseolax,  Gyrodet, 
MargariteUa,aD(\  the  siib-genus  JiicAura,  or  the  genus  Aporrhaia, 
are  all  recognized  as  strictly  eh.iract eristic  of  the  cretaceous ;  so 
much  so,  that  tlic  presence  of  a  single  undoubted  representative 
of  either  of  these  genera  would  be  strong  presumptive  evidence 
of  the  cretaceoufl  age  of  any  rocks  in  which  it  might  be  found " 
(PriKi.  Gal.  Acad.,  p.  30G).  Laying  aside  for  the  present  the 
quesition  of  the  Ammonite,  only  a  few  words  need  be  said  respect- 
ing the  Other  genera.'  As  Mr,  Conrad  has  already  shown  (A. 
J.  Science,  new  ser,,  xliv,  p.  37C),  no  locality  in  Division  B  is 
assigned  to  the  (2)  S))ccic8  of  Gyrodea  in  vol.  i,  of  the  report,  but 
on  the  contrary,  both  are  clearly  assigned  to  the  Division  A  ;  and 

Mr.  Etheridge  \loe.  tit.,  p.  ITfli,  12  genera  (of  187),  and  SO  Bpeciea  (of  399), 
of  Ludlow  (upper  Silurian  I  fossils  pass  into  the  Devonian  ;  and  11  (renera 
{of  Gl),  aud  10  species  (of  183)  from  tlie  Cambrian  into  the  Silurino 
(Arenig)  (p.  100).— Tlio  circumstance  that  the  faunal  break  between  the 
cretaceous  and  tertiary  periods  is  in  all,  or  neartj  all,  l(»alitiee  tbus  Ux 
Studied  greater  than  between  the  Devonian  and  carbcniferouB  or  the 
Silurian  and  Devonian,  has  no  bearing  on  the  point  at  issue,  since  a  con- 
nection or  passage  must  ovist  somewhere,  and  it  is  qaito  immatorial  where 
this  jiassage  may  lie  found.  The  asacitiou  tliat  boa  at  various  times  been 
rejiuated  that  no  cretaceous  Hp(:cicB  have  been  known  to  pass  beyond  the 
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in  vol.  ii  (p.  222)  the  transition  beds  are  given  as  the  upper  limit 
of  the  genus.  In  the  case  of  the  genus  (or  sub-genus)  Anchura^ 
ikb  species  especially  referred  to,  A,  {Aporrhais)  angulata,  is 
itited  (vol.  i,  p.  128)  to  occur  very  sparingly  near  Martinez  "  in 
inngle  stratum  of  greenish-gray  limestone,''  and  is  credited  ex- 
dktively  to  Diyision  B ;  yet,  in  the  same  description,  a  locality 
ii  Division  A — Cottonwood  Creek,  Shasta  County — is  mentioned  I 
Furthermore,  in  the  '^  tabular  statement "  appended  to  the  same 
Tolame  (p.  227),  the  Martinez  locality  of  the  identical  species  is 
Teferred  to  Division  A I  In  vol.  ii  (p.  220),  while  the  localities 
are  given,  the  group  has  been  wisely  omitted.  As  to  the  forms 
that  have  been  referred  to  Ferissolax^  it  would  be  very  difficult  to 
itite  why  they  should  be  considered  as  being  characteristically 
cretaceous.  It  is  true  that  the  genus  was  founded  on  cretaceous 
ipecies,^  but  it  would  be,  indeed,  a  very  comprehensive  genus  that 
would  embrace  such  entirely  dissimilar  forms  as  the  Pyrula 
(hum)  longirostra  of  D'Orbigny,^  one  of  the  types  of  the  genus, 
and  the  P.  Blakei  {Busycon  ?  Blakei  of  Conrad)  and  P.  breviron- 
Wi  that  are  here  referred  to  it  (and  also  the  Fusus  Durvillei  and 
F*  Hombroniana  I),^  There  is,  as  far  as  we  are  aware,  not  the 
Untest  reason  for  considering  the  California  species  here  indicated 
j  as  representing  cretaceous  moUuscan  types,  whatever  may  be 
I  thought  of  the  genus  Ferissolax  as  originally  founded ;  on  the 
[  contrary,  as  Conrad  has  pointed  out  (A.  J.  Science,  new  ser.,  xliv, 
p.  316),  they  more  properly  belong  to  his  genus  Levifusus  (sub- 
genus? of  Fusils)^  represented  in  the  eocene  of  Alabama  by  the 
Fu$u9  trabeatus  (F,  bicarinatus  of  Lea,  young). 

Respecting  the  forms  that  have  been  referred  to  Margaritella^ 
and  to  their  being  "  strictly  characteristic  of  the  cretaceous,"  it 
i^  only  be  stated  that  Mr.  Meek,  the  author  of  the  aforesaid 

^  Gabb,  Proc.  Am.  Pliilos.  See.,  1861,  p.  06. 

'  hUeimt  ds  VAmer.  mer,^  p.  119,  pi.  12,  fig.  13. 

'  D'Orbigny,  Voyage  de  V Astrolabe  et  de  la  ZSlee,  pi.  2,  fig.  1,  and  pi.  1, 
31.  .  .  .  Gabb,  Proc.  Amer.  Philos.  See.,  1861,  p.  07.  It  can 
^^**^\}  be  wondered  at  that  neither  Courad  nor  Stoliczka  could  grasp  thef 
characters  of  the  genus,  and  that  the  latter  referred  the  typical  form  not 
^J  to  a  distinct  genus,  but  to  a  very  different  family,  the  Purpurida 
(^^^■^ontologia  Indica,  Cretaceous  Fauna,  II,  p.  149). 
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genus,  distinctly  afllrms  *  that  they  do  not  belong  where  Ihey  hue 
been  placed,  but  in  the  genus  Solariella  of  Wood,  which  wii 
founded  on  a  tertiary  (pliocene)  fossil,  S,  ( Margarita  f)  wioculato 
from  the  British  Coralline  Crag.* 

So  far,  therefore,  not  one  of  Gabb's  characteristic  cretaceou 
genera,  with  the  exception  of  the  Ammonite,  of  which  sevenl  < 
specimens  are  said  to  have  been  found  in  the  rocks  of  the  T^ 
group  ( and  of  which,  or  of  an  allied  genud  of  the  AmmonitidKf^ 
author  of  this  article  was  fortunate  enough  to  discover  a  sditaiy 
fragment),  carries  out  the  inference  that  has  been  drawn  from 
their  actual  or  supposed  existence. 

Ilaving  thus,  as  we  believe,  satisfactorily  shown  the  erroneoiu- 
ness  of  man}'  or  most  of  the  data  that  have  served  as  a  guide  in 
the  classification  of  the  rocks  in  question,  and  to  their  referenee 
to  the  cretaceous  period,  it  now  remains  to  examine  in  greater 
detail  the  reasons  why  these  should  be  considered  as  not  cretar 
ceous,  but  tertiary.     Briefly  repeating  wliat  has  already  been  said, 
we  And  that  the  Tejon  fauna  (considered  solely  with  respect  to  the 
other  California  faunas)  comprises  about  {blu^ probably  consideratly 
more  than)  80  per  cent,  of  forms  peculiar  to  itself,  or  at  least  that 
are  not  found  in  deposits  representing  a  lower  horizon ;  that  33 
out  of  its  7T  genera,  constituting  43  per  cent,  of  the  entire  num- 
ber, are  likewise  not  represented  in  the  older  deposits ;  that  witti 
the  exception  of  a  few  fragments  or  specimens  (about  7  in  all)  o^ 
one  or  two  forms  of  AmmonUidiic^  there  is  a  complete  absence  o'^ 
distinctively  cretaceous  organic  types  (while  they  are  sutlicientlV 
plentiful  in  the  subjacent  beds)  ;  and  finally,  that  there  is  a  suddet^ 
introduction  of  new  molluscan  types,  most  of  which  are  but  barely  ^ 
if  at  all  represented  in  tlie  cretaceous  deposits  of  the  world  (a^ 
far  as  has  yet  been  determined),  and  several  of  which  are  not* 
known  to  have  preceded  the  tertiary  period.     The  appearance 
here  for  the  first  time  of  the  genera  AyiciUaria^  BuUa^   Conus^ 
Crepidida^   Cassularia,   Cypr^a^  Ficus,   Gadus^  Mifra,    Xassa^ 
Niso,  OlivcUa  (or  Oliva),  rseudoliva,  liimella,  Triton^  Trochita^ 

^  U.  S.  Geol.  Survey  of  tho  Territories,  ix,  Invertebrate  Palaeontology, 
pp.  JKM-2,  1876. 

^  Catalogue  of  Crag  Molhisca,  Ann.  Mag.  Nat.  Hist.,  ix,  1842,  p.  581 ; 
"British  Crag  Mollusca'  (Palajoiit.  Soc.  liop.,  1848),  i,  p.  1;J4. 

•''  The  fragment  was  too  imperfect  to  admit  of  positive  generic  deter- 
mination. 
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and  Typhis^  has  already  been  adverted  to.    But  these  are  not  the 

'  The  writer  U  unaware  that  any  unequivocal  species  of  the  genera 
FieuM  (Sycotypui ;  PyrulcL,  as  restricted),  Octdus,  Nassa,  Niso,  OlweUa 
(or  OUva)f  BimeUttf  or  TypAit,  have  been  described  from  deposits  ante- 
datiog  the  tertiary. 

I^t^nUa  BmdieherriensU  of  Forbes  (Trans.  Lend.  Geol.  Soc.,  vii,  p.  127, 
1846;  Pifmla  Carolina  of  D'Orbigny,  Voy.  Astrolabe  et  Z416e,  Pal.  pi.  11, 
figB.  84  and  85),  a  flculiform  species  from  the  cretaceous  deposits  of  India, 
has  been  shown  by  Stoliczka  to  belong  to  the  VoIuHcUb,  and  to  a  new  genus, 
FieulopHM  (Pal.  Indica,  Cretac.  Fauna,  ii,  pp.  84-5). 

Na$Uk  lintata  of  Sowerby  (Fitton's  Report,  Trans.  Lond.  Geol.  Soc.,  2d 
ser.,  iv,  p.  844,  pi.  xviii,  p.  25),  from  the  Blackdown  sands,  may  be  a  true 
member  of  the  genus  to  which  it  is  referred,  but  neither  the  figure  nor 
description  of  the  species  permits  of  such  a  determination.  Tlie  second 
species  described  in  the  same  report,  N,  costellata,  has  been  referred  by 
D*Orbigny,  Piotet,  and  Stoliczka  to  Cerithium,  The  first  of  these  is  the 
only  cretaceous  species  recognized  by  Pictet  and  Campiche  (Afateriaux  p, 
L  PatleonL  Suiiie^  iii  ser.,  p.  678)  as  being  probably  a  Nanoj  but  the 
author's  oonclosions  on  this  point  appear  to  have  been  based  entirely  upon 
8owerby*s  original  determination.  Stoliczka  {op,  eit.,  p.  143)  places  Bue- 
einum  SUiningeriotli/iialleT  (Petr.  Aach,  Kreidef.j  p.  78, 1851),  anunfigured 
species  from  tiie  chalk  of  Aix-la-Chapelle,  in  Nassa,  but  on  what  authority 
or  ibr  what  reasons,  this  reference  is  made,  we  have  found  it  impossible  to 
discover.  The  two  species  of  Nassa  described  by  the  last  named  author 
from  the  cretaceous  Arrialoor  group  of  India,  If,  Vylapaudensis  and  N, 
ArrialoarennSf  and  determined  from  imperfect  specimens,  are  at  best  but 
very  doubtful,  and,  indeed,  it  is  stated  that  the  last  may  poKsibly  be  a 
Mangelia  or  Dtfrancia  {op,  cit, ,  p.  145)  ! 

JViw  Nerea  of  Deslongchamps  (Bull,  Soc,  Linn,  Norm,,  1800,  v.  p.  126 ; 
Turbo  Nerea  of  D'Orbigny,  Pal,  Franc,  Terr.  Jur,,  pi.  CCCXXVI,  figs.  4 
and  5)  considered  by  Stoliczka  (op.  cit.,  p.  288)  to  be  possibly  referable 
to  one  of  the  subgenera  of  Nieo,  does  not  appear  to  have  much,  if  any- 
thing, in  common  with  that  genus  ;  nor  can  much  more  be  said  in  favor  of 
the  other  species  {Turbo,  Troehus,  etc.)  referred  by  Deslongchamps  to  the 
same  genus. 

Olita  retusta  of  Forbes  (Trans.  Lond.  Geol.  Soc.,  2d  ser.,  VII,  p.  134, 
pi.  12,  fig.  23),  from  the  cretaceous  rocks  of  Southern  India,  is  a  JDipeaeus 
according  to  Stoliczka  (Pal.  Indica,  Cret.  Fauna,  II,  p.  452,  pi.  XXYIII, 
fig.  27).  The  Olivaf  prisca  of  Binkhorst  {Monogr,  Oastr.  et  Ccph,  Craie 
tup.  de  Limbourg,  1861,  p.  71,  pi.  Ya^  fig.  14)  is  unrecognizable  sis  a  mem- 
ber of  the  genus  to  which  it  is  referred,  and,  according  to  the  author  him- 
self^ may  possibly  be  a  fragment  of  a  Oypraa, 

Of  the  genera  Pseudolica  and  Ancillaria  it  would  appear  that  only  a 
single  cretaceous  species  of  each  has  thus  far  been  recognized ;  the  P. 
iubcoiiata  of  Stoliczka  (op.  cU.,  p.  145)  (from  the  Arrialoor  group  of 
Southern  India),  described  from  a  solitary  imperfect  specimen,  and  the  A. 
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only  more  or  less  strictly  tertiary  genera  that  are  here  repre- 
Bentwl.  In  the  Triloiniim  paucivaricatum  (Paheont.  Calif.,  I,  p- 
95,  figs.  209,  209n,  very  badly  figured)  we  have  a  true  Cancel- 
laria!  The  Meg islosto ma  (acw  genus')  striata  (I,  p.  144)  is  a 
true  I})illma^&  genus  represented  hyavcry  limited  number  of 
fossil  forms,  and  so  far  not  known  to  have  appeared  before  the 
tertiarj-  period.  Naticina  obliqua  (I,  p.  109)  appears  more  like 
a  Sigareluit,i\iQ  shell  (in  the  specimens  exnmincd,  all  of  whiuh 
are  partially  imbedded  in  the  matrix)  being  considerably  more 
depressed  than  in  the  genus  Naticina.  But  to  whichever  of  these 
two  genera  the  siwcies  may  belong,  it  is  immaterial  in  the  present 
consideration,  since  no  uneqnivocal  member  of  either  form, as  far 
as  the  writer  is  aware,  lias  Iweu  described  from  any  formation 
older  than  tlio  tertiary.*  In  vol.  II  of  the  Report  (p.  157)  we 
have  described  a  member  of  the  genus  BulUa  (aub-genua  Molopo- 

eretaeea  of  Muller  ^Monogr.  Petr.  Aaeli.  KTtidtf.,  p.  79,  pi.  6,  flg.  38), 
from  tho  chalk  of  Aix-la-C'Uapelle,  and  deacribod  from  a  single  imperfect 
improMion.  Tlie  least  equivocal  of  tho  sevoral  doubtful  cretaceous  forms 
that  have  lieen  referred  to  the  genuB  Uoiiiti  Is  prohably  the  0.  Martieeatu 
of  Matheron  (Cat.  det  Corpi  organiset  fouiUt,  Boae/iw-du-flAoJW,  1848,  p. 
257,  pi.  40,  fl^s.  24-25),  from  tho  chalk  of  Martigues.  Tliore  seems  to  be 
no  roasoD  for  8i)ecially  doubting  that  the  imperfect  specimen  here  Qgurad 
is  a  trae  cone,  but  yet  it  would  be  by  no  means  surprisiag  if  oloaor  ezami< 
nation  would  prove  it  to  be  a  form  more  clomly  related  to  AeteoatUa  or 
Aeieonina-    The  C.  tubereutiitui  of  Dujardin  [ifem  Soe.  Qm\.  de  Frawe, 
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phorus^  doubtfully  different  from  the  tertiary  and  recent  genus, 
or  mh-genvLSy  Buccinanops) ;  and  finally  (i6td.,  p.  162),  a  Tere- 
hn{T.  Calif  arnica)^  a  genus  whose  range  has  not  j'et  positively 
been  determined  to  extend  back  beyond  the  limits  of  the  Tertiary 
period. 

So  that  of  the  7T  genera  represented  in  the  Tejon  group,  at  the 
teiy  least  22  are  more  or  less  distinctivelj^*  tertiary ;  and  of  these 
22, 11  are  not  positively  known  to  have  appeared  before  that 
epoch  of  geological  time.  On  the  other  hand,  if  we  except  the 
Bix  or  seven  fragments  of  Ammonitidee  (one,  or  possibly  two 
genera)  already  referred  to,  there  would  seem  to  be  in  the  entire 
onmber  not  a  single  distinctively  cretaceous  generic  type  ! 

Evidence  Afforded  by  Specific  Forms. 

The  circumstance,  considering  the  deposits  here  referred  to 
to  be  eocene,  that  "  not  one  [species]  has  been  found  associated 
either  with  living  forms,  or  with  sijecies  known  to  occur  in  the 
recognized  tertiaries  [miocene  and  pliocene]  of  California ''  (Gabb, 
Proc.  Calif.  Acad.  Nat.  Sciences,  1867,  p.  306),  is  not  very  sur- 
prising. The  number  of  species  that  pass  from  the  deposits  of 
wceneage  into  the  miocene  is  frequently  very  limited,  or  there 
nuiynot  be  a  single  one.  This  last  is,  singularly  enough,  what 
obtains  in  the  case  of  the  tertiaries  of  the  eastern  and  southern 
United  Stated,  where  both  the  eocene  and  miocene  formations  are 
Pensively  developed,  and  where  the  organic  remains  are  also 
^en-  abundant.^ 

Leaving  aside  the  question  of  identity  as  existing  between  the 
^<^ne  and  miocene  forms,  it  will  be  important  to  ascertain  what 
^'Correspondence,  if  any,  manifests  itself  between  the  specific  types 
of  the  deposits  here  discussed,  and  those  of  other  tertiary  (eocene) 
localities ;  for  the  determination  of  this  point  we  subjoin  the  fol- 
lowing notes  on  a  few  of  the  species : 

^^tfdita  Homii  and  Cftrditm  planioostm. — WK ether  the  species  of  Caniita  deiicribed 
*TCoDrad  from  the  rook  of  CaRAd.i  de  laa  Uvus  ns  (\  plunicotta  ( Pacific  U.  K.  Reports, 
*»P'32l),  and  designated  by  him  a:«  the  "  finger  post  of  the  eocer.e"  {/hiif.,  p.  MIS), 
**  iit«  rtritable  C,  plnnie*mUi  of  Lamarck,  or  not,  it  is  impossible  to  state.  The 
''thor'a  intimate  acquaintance  with  that  species,  from  both  European  and  American 

'  But  sparsely,  if  at  all,  indicated  in  the  e<irlier  deposits. 

'  It  would  be,  perhaps,  going  too  far  to  state,  that  not  a  single  species 
^  held  in  common  hy  these  eocene  and  miocene  deposits ;  it  would  be 
^'^  proper  to  say,  that  none  such  has  yet  been  recognized. 
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farmf,  onght  mrtainly  lo  hmre  anablcd  bim,  in  Ihs  prtuoM  of  Urij  piwrrod  apMd- 
meni,  to  delcrmina  tbit  point  defiaitelj,  but  wtaethar  tba  ipocimBiii  is  queitloo  wtM 
utuallj  in  t,  oondllioa  to  ulmit  of  mob  poiItlTe  datamiinAtlon,  oan,  &t  the  pmant 
time,  only  be  eonjeotnred.  Tba  deHTlption  ueordi  well  with  tbe  ipeoiM  (ud  In  ■ 
maunre,  alao,  the  flgura],  but  it  it  *  little  too  brief  to  edmit  of  >  poeitiTe  ooMlnilon 
bciog  dnwn  thenfrom.  For  >  limilar  leoMn  it  would  be  inpoHlble  to  iflrm  ooDoln- 
■ItcIj  wbetbcr  tbe  rpeoiei  i«,  or  ii  not  tbe  C.  Hortii  of  0>bb  (FklsopL  Cmlif.,  I,  p. 
1T4;  II,  p.  IBS),  apeoiniMii  of  whish  war*  found  neu  tbe  nme  Iwe^ity.  I  belleTa 
there  ou  ba  DO  doubt  thet  tbe  ebknoUr  poiDtwi  oat  by  Qabb  (II,  p.  188),  u  dlidD- 
gniihlDg  the  two  apeeiea  here  nentianed — namely,  the  form  of  tha  riba,  whiob  IJ* 
ronaded  in  tba  one  (<7.  /TurvH),  and  fl&tteaed  in  tbe  athar  (C7.pl<HuoMa)— bH  >  0*r- 
t^n  T»1ue,  but  whether  aalBoioDt  to  permit  nf  ipeeiBs  diitlBstloni  being  bued  npon  It 
in  the  BbKnoa  of  all  other  ohinotan,  etn  only  be  determined  when  »  peatar  nnmber 
of  perfeot  apMlmena  will  hare  been  brought  together  for  oonpariion.  In  all  other 
reipeoti  tbe  two  speoiea  appear  lo  be  idantiul,  aa  will  be  Men  from  the  following 
(Gabb'i)  (tatement:  "I  have  eomparad  my  ipeclmeni  with  ihellj  from  the  London 
alay,  and  from  the  Alabama  eooeue,  and  find  that,  except  In  the  extreme  quadrate 
formt,'  tbey  are  abaolutely  identieal  in  all  chanolen  laTe  one.  Tha  hingei  are  ao 
■imilar  that  I  deipair  of  making  an  intelligible  written  deaoription  of  their  minata 
differences,  and  ibould  hardly  feel  willing  lo  trait  an  artiat  with  their  delineation." 
Oraoting  the  apeoiflo  ralne  of  tbe  eharaoter  claimed  by  the  aforei^d  paleontologiat, 
tbe  type  {C.  ffomt j)  atill  remain!  diatinotively  ternary ,a  ainoe  what  may  be  ooniidand 
as  inalogoua  forma,  are  to  the  knowledge  of  tha  writer,  ooaplelaly  wanting  (altbODgh 
the  genu*  ia  already  repreiented)  in  the  pre-lertiary  depoalta. 

Battnla  tltntft  (I,  p.  IflT)  it  more  likely,  ai  atated  by  Conrad,  la  be  a  Dofiai- 
nptit  than  llatiaia  (Am.  J.  Coaotaol.,  II,  p.  BB),  deapita  the  aaaaraneea  of  Hr.  Oabb 
to  tba  contrary  (/Ai'il.,  p.  91).'  Aa  muah  aa  ean  be  determined  from  the  figured  apeel- 
men  it  appear*  lo  be  Tory  cloaely  allied  to  the  DoMioioptit  MrMi at  Cotit^A  (Cfihtrta 
Icniirularii  t  at  Roger)),  from  (he  lower  eocene  of  Maryland  and  Virginia,  fton 
r  barc-ly)  diffura  ia  tba  areale'  width  '.f  the  flatlon 
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ftitoniua  pMUiTariMtum  (I,  p.  95,  pi.  28,  figs.  209,  209*,  unreoogniiablj 
figiind),  M  haa  ftlraady  been  stated,  is  a  CanceUana,  and  a  fonn  so  closely  related  to 
the  C,  truha^  of  Brander  ("Fossilia  Hantonienaia,"  1766,  p.  14,  as  Jiuccinum;  pLl, 
fig.  14),  from  the  British  Bartonian  (upper  eooone),  that  it  may  well  be  doubted 
whether  it  is  at  all  specifically  distinct ;  and  the  same  may  be  said  of  its  relation  to  a 
form*  from  the  lower  eocene  deposits  of  Clarke  County,  Ala.,  which  is  doubtfully 
referable  to  the  C,  tcrtiplica  of  Conrad. 

XtgiltMtoma  itrUta  (I,  p.  144,  pi.  21,  figs.  108a,  b).— While,  perhaps,  from  the 
slightly  imperfeet  condition  of  the  specimen,  it  would  be  impossible  to  affirm  positively 
that  thi*  species  is  idcBtieal  with  the  Bullaa  exparua  of  Dixon,  from  the  eocene  of 
Braekelsham,  England,  and  the  Paris  basin  (Deshayes,  Animaux  »an$  Vertebret, 
BoMtin  de  ParU,  II,  p.  652,  pi.  36,  figs.  27-30,  Mollutquet  Cephalet),  yet,  what  there 
it  of  It  shows  ahsolntely  no  character  by  which  to  distinguish  it  from  that  species. 

Conclusion. 

We  believe  it  has  been  satisfactorily  shown  from  what  has 
preceded,  that  the  rocks  of  the  Tejon  group  (cretaceons  Div.  B. 
of  the  California  survey),  despite  their  comprising  in  their  con- 
tained fiiunas  a  limited  number  of  forms'  from  the  subjacent 

'  Compared  with  actual  specimens. 

*  Kindly  transmitted  fbr  examination,  with  other  fossils,  by  Dr.  Eugene 
A.  Smith,  State  €(eologist  of  Alabama. 

'The  reliance  that  is  to  he  placed  upon  Gabb's  pontive  assertions  as  to 
the  localities  or  horizons  whence  certain  species  have  been  obtained,  may 
be  inferred  from  the  statement  (Am.  Joum.  Conchology,  1866,  II,  p.  90), 
that  Naticina  obliqua  and  ThirriteUa  Uvasana,  species  claimed  to  be  eocene 
by  Conrad,  were  '*  found  by  Mr.  R<^mond  and  myself  in  strata  containing 
Ammonites  and  BaeuliieSf  and  abounding  in  other  cretaceous  forms."  A 
reference  to  the  descriptions  of  these  two  species,  as  well  as  to  the  various 
tables  of  distribution  published  (before  and  after  the  making  of  the  state- 
ment) by  Oabb,  dearly  shows  that  the  forms  in  question  were  not  known  to 
that  paleontologist  to  pass  beyond  the  limits  of  Drvision  B.  How  then 
could  they  be  associated  with  the  B<ieuliee$j  wlien  the  only  Califomian 
Bpedes  of  that  genus,  B.  Chicoensis^  is  distinctly  stated  (I,  p.  81)  to  be 
*'only  found  in  Div.  A"?  So  likewise  from  the  statement  (Am.  Joum. 
Condiology,  II,  p.  80),  that  f  Ammonites  Cooperii,^^  one  of  the  Ammonitidcf, 
whether  an  Ammonite  or  not,  is  from  the  presumed  eocene  of  Mr.  Conrad, 
from  San  Diego,  and  the  family  is  sufficient  to  establish  the  age  of  that 
deposit,  had  we  no  other  proof."  But  singularly  enough,  in  the  description 
of  this  ammonitic  fragment  (I,  p.  70),  the  specimen  is  said  to  be  *'of  par- 
ticular interest  firom  the  (Syct  that  it  is  one  of  the  oldest  fossils  found  in  the 
southern  part  of  the  State,  boiog  considerably  beloto  the  newer  cretaceous 
fossils  of  San  Diego  1"  (The  italics  belong  to  the  writer  of  this  article). 
And  in  vol.  II  (p.  212)  the  species  is  doubtfully  referred  to  the  Chico 
gnmpl 
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(cretaceous)  deposits,  and  a  few  undoubted  representatives  of  the 
Ammonilidae,  are  of  tertiary  (eocene)  age,  and  for  the  following 
reasons : 

I.  The  large  percentage  (about  80,  or  possibly  considerable 
more)  of  siiecific  forms  that  are  peculiar  to  the  group,  or,  at  least 
are  not  found  in  the  older  deposits ; 

II.  The  large  proportion  of  generic  forms  (33  out  of  11)  that 
are  not  reprcaentcd  in  the  uudcrlying  or  older  strata ; 

III.  Tlie  presence  of  22  more  or  less  distinctively  tertiary 
genera:  Ancillaria,  Bulla,  Jiullasa  {Megislosloma),  Bullia  (s.  g. 
Molopopiiorus)  Conns,  Crepidula,  Cassidaria,  Cancellaria,  Gyp- 
rtea,  Fieus  (Ficopxis),  Oadus,  Mitra,  Nasta,  Niso,  OHvella  (or 
Olioo),  PneudoUva,  Bimella,  Sigaretus  (or  Naticina),  Terebra, 
Triton,  Trochita,  and  Typhis; 

IV.  Tlie  marked  absence  (with  the  exception  of  about  a  half-a- 
dozen  fragments  or  specimens  of  Amvionitidee)  of  distinctively 
cretaceous  organic  types ; 

V.  The  identity,  or  very  close  analogy  existing  between  several 
of  the  s[>ecific  forma  and  tlicir  representatives  from  other  well 
determined  tertiary  (eocene)  deposits.' 

>  Tbe  eocene  age  of  the  Tejon  rocks  is  maintained  by  Prof.  Jules  Marcon 
(Report  of  tbe  Cliief  of  Engineers,  Washington,  1878,  p.  887),  wlio  mode 
a  personal  examiuatiou  of  the  region.     "I  was  not  able  to  find  a  single 

,3  fossil,  uof  oveu  aoy  true  cretaceous  generic  forma,  in  tbe  e»tii-e 
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July  11,  1882. 

Mr.  Thos.  Meehan,  Vice-President,  in  the  cliair. 

Thirteen  persons  present. 

A  paper  was  received  for  publication,  through  the  Botanical 
Section  of  the  Academ}'^,  entitled  "  On  Rhus  cotinoides,''  by  Dr. 
Chas.  Mohr. 


July  18,  1882. 

Mr.  Thos.  Meehan,  Vice-President,  in  the  chair. 

Nine  i^ersons  present. 

Nest  of  Chsetura  pelasgia. — Mr.  Thomas  Meehan  exhibited  a 
Mstof  the  chimney-swallow,  or  swift,  from  a  chimney  in  German- 
town.  It  was  made  of  small  twigs  of  the  chcyry-tree,  and  fastened 
together,  and  to  the  wall  of  the  chimney  by  vegetable  gum  of 
some  kind,  indeed,  pure  gum,  undistinguishable  in  taste  and 
JJtineral  api)earance  from  the  kind  which  exudes  from  cherry- 
trees.  He  referred  to  the  statement  of  Audubon,  and  which  has 
apparently  been  copied  without  further  question  ])y  subsequent 
wthore,  that  the  gum  used  b}'  the  biid  in  the  building  of  its  nest 
isa  8aHvaceous  secretion  of  its  own,  and  that  there  are  within 
tl>e  moath  of  the  bird,  special  organs  provided  for  this  secretion. 
Only  for  this  positive  statement  of  Audubon  there  would  be  no 
Question,  he  thought,  that  this  was  cherry-gum,  obtained  at  the 
8*nie  time  and  place  from  where  the  twigs  were  obtained,  namely, 
the  cherry-tree.  It  was  not  easy  to  tell  one  kind  of  gum  from 
Mother  in  the  absence  of  chemical  analysis,  but  he  Ix'lieved  there 
^w  no  difficulty  in  distinguishing  animal  gum  from  the  gum 
pelde<l  by  vegetables.  It  was  inconceivable  that  an  animal  shoiild 
*^rete  vegetable  gum.  Still,  in  view  of  Audubon's  statement, 
^6  question  was  one  for  anatomists  to  settle. 

It  was,  he  said,  worthy  of  remark  that  other  species  of  swallow 

•jsed  vegetable  gum  for  nest  making.     A  cave-swallow  of  Cochin 

^^^na  used  a  gelatinous  seaweed,  a  species  of  Gelidium  not  far 

'^'^oved  from  Cfiondrus  crispus,  the  well-known  Irish  moss,  to 

?*ke  their  nests.    This  formed  the  so-called  edible  nests  of  China. 

i^^aroux,  as  quoted   by  Dr.  Peyre   Porcher,  in  his  "  Medical 

.  .'"^l^erties  of  Cryptogamous  Plants,''  remarks  that  far  inland  the 

'^H  emplo3'ed  other  material  to  build  their  nests,  but  secured 

j^^c  of  the  Gelidium  which  they  employed  to  stick  the  materials 

^fe^ther,  and  fasten  the  nest  to  its  support.     The  collecting  of 

^S^table  gum  for  this  purpose  is  expressly  conceded  in  the  case 

tibis  species. 


--. -.zLi:  •r^'-ltr  ltM^)sx.ek:jeidsxs^SMKlBde 
-  "-lit  -ru-   ••!^;«^  U«  citaiJK^aaB  «f  lie  Piifl: 

-.^n  TT-,^.     T^f  Tu  «T^i^  In-  tke  fiMirf 

.1  H'.-srJ-r  r^■-^-■i  ^:flL  1U  BM*  OB  Ac «li. 

.i:i.ri^  u  '.:i>;  v^rt  irswH  osukerwaaaf  ii 

ii':  V-  rr— -irlT  fcciias  lie  fee*  of  tketnL 

f  :-:.-^  -i"-^^  t^  F-.tn<-i  &ob  ri^  to  kftai 
fti;.--  'ir.n  ■j'Zii  p;Tc.wwe  beat  anodto 
"nt'.'T.'  .:rTT  i:  lire  fisfi.  ca  aceosBtof  Ac 
:i-r  i^-ri-:.;.-  -rr-'i  -.'  im'tvui.  Thi»  oUiqatf 
i^i^r-e  t '.  :ir  ':-::ri.  i.:  Ti  proiides  far  sttiig 
:i.T  '■lH.  I'  ^liT  ':<:^i  sii  at  ri^t  an^cf  «ilk 
zzf  «:.^I  -K  T«n-  macli  in  tfaewaroCkr 


M:4^  ■.isATt  A!(5A  Lev:3  r»=^ki-i  ih»:  sbe  had  once  btd h 
ojip^rt ■:•.::_;  '.f  ^-rt:^  s  oL:^;^*^-'-:?:  41  woA  impairing  the  ne* 
'ijr^:.  wr.!-:L  '■.  »a.*  si'.iirj.  Tie  \ird  s'ljosted  a  ]cx>?«  ?tick«Tth 
esifv.  1:,  I  ".Ltri  j-!ii:*re-i  ::  w;:l  ::*  '4Ii.  a~m^  ihe  latter  in  the 
mm^i.'::  '.f  :•  tr'/v^l.  It  tbvs  w^ltfrl  qnietlr.  apparently  to  pn 
tito<:  fo.'  k  f-JMLr-r  s«cre*.:oD.  SL'I  Tbrkcd  AJfi  iwted  alicntatelj, 
uiit:i  :L'.-  dacAi-e  w».»  rrf«:iel.  All  this  was  distinctly  mm 
tliroutcii  »  pii*  li'jlfc  oi^f/siw  ibe  ni-si  of  the  binL 

M»s  I^wi-  La'I  M-fcD  maDv  Qe«*?  of  the  chimDey-biTd  and  did 
not  think  ti;«y  w<^re  n^oally  larzei  on  one  side  tban  the  other,  bat 
eil   Uiat  Lbe  ipmmen   sitoam  bv   Mr.  Mechnn.  bad  1 


^SSiJ  NATURAL  eOIENOIS  OF  PHILADELPHIA.  217 


BEITS  COinrOIBES,  HUTT. 
'BY  CHARLES  MOHR. 

Since  its  discoveiy  by  Nuttall,  in  the  year  1819,  in  Arkansas, 
ffld  twenty-three  years  later  by  Prof.  Buckley,  in  North  Alabama, 
tluB  tree  has  not  been  found  by  any  other  botanist,  and  our 
knowledge  of  it  remained  fragmentary  and  obscure. 

After  having  been  lost  to  the  botanical  world  for  fully  forty 
ywTB,  its  re-discovery  and  observation  in  the  various  stages  of  its 
growth  was  deemed  of  sufficient  interest  to,  be  made  a  special 
otject  in  my  investigation  of  the  forest  growth  of  the  Oulf  region 
for  the  Tenth  Census.  To  this  end,  several  trips  were  made  to  the 
ioothem  declivity  of  the  Cumberland  Mountains  as  they  descend 
npon  the  valley  of  the  Tennessee  River  in  Madison  County,  Ala. 
On  the  21st  of  September,  a  successful  search  for  the  Baily  farm 
WIS  made,  where,  in  the  mountains  near  by,  Prof.  Buckley  found 
tiietree  in  the  beginning  of  April,  1841.^  This  place  is  situated 
Mar  the  base  of  a  bold  mountain  range  rising  to  a  height  of 
SOO-1000  feet  above  the  Tennessee  River. 

The  sight  of  my  botanizing  capsule  dimly  recalled  to  the 
pfesent  owner,  the  Professor's  visit  at  his  father's,  but  he  had  no 
<^ception  of  its  object.  He  informed  me  that  there  is  a  small 
tree  found  in  abundance  in  the  low  foothills  skirting  the  valley, 
yielding  a  yellow  wood  used  for  dyeing,  which  he  considered  to 
^  the  tree  I  was  in  search  of;  and  as  fine  specimens  could  be 
obtained  nearer  by,  the  trouble  of  hauling  them  down  the  moun- 
toi  could  be  avoided. 

Oreat  was  my  disappointment  when  the  Rhamnus  Carolinianus 
^^  pointed  out  to  me  as  the  yellow  wood.  I  felt  quite  relieved 
by  the  forthcoming  statement  that  there  was  another  kind  of  the 
yellow  wood  found  on  the  rocky  benches  near  the  summit  of  the 
moimtain,  of  which  his  father  brought  down  a  stick  over  30  years 
^Ojto  serve,  on  account  of  its  strength  and  durability,  as  a  cross- 
piece  to  the  rack  used  in  his  slaughter-pen.  On  a  closer  examination 
rt  was  found  to  be  a  kind  of  timber  I  had  never  seen  before,  and 
*fter  an  exposure  for  such  a  length  of  time  was  perfectly  solid, 
^Qiid,  and  to  all  appearances  as  durable  as  ever.    No  time  was 

'IVooeed.  Acad.  Nat.  Sdenoe  of  Phila.,  Jnne^  1881. 
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lostnow  in  looking  for  its  source  on  tbe  mountain.  The  lower  flnnte* 
of  the  range,  lens  steeply  inclined,  with  a  rich,  deep  soil,  are  aljn»^ 
entirely  under  cultivation ;  the  steep  incline  above  the  olesriag*?- 
with  its  rock-covered  ground,  supports  a  fine  forest  of  Monnia*"  j 
Oaks ( Quercus  Prinus),  ChoatnutB, Black  Ash  ( Fraxinua quadnf*^ ^ 
gitlala),Elm(lUmug  ^mertcajio).  Maples  {Acer  Baccharinum\»F- 
nigrum).  Mocker-nuts  (Carya  tomenioiia),  interspered  with  coi«e^ 
of  Bed  Cedar  [Junipems  Virginiana),  with  a  dense  undergro»to 
of  trees  of  smaller  size;  Plums  {Primus  Americana),  Black  H»w» 
(Viburnuvi    pruni/olium),    Hornbeam    {Carpinua    Aviericam), 
and  various  shrubs,  Rhus  aromalica,  Forenliera  ligmttriwi,  etft- 
The  heavj'  outcrops  of  this  mountaia  limestone  form  on  the  slwp 
declivity  extensive  le       \  race-like  shelves  traversed  by 

siiallow  ravines — theii  i.agm.  hich  cover  the  ground, makiiig 

the  access  to  these  woods  qi  Icult.     It  was  upon  thie  rocliy 

soil,  amongst  its  varied  fore  tation,  that  the  coveted  object 

of  my  search  was  found  gro"  Not  more  than  half  a  doien 

trees  of  the  same  bind  were  foL  n  this  locality,  scattered  aloag 
one  of  the  rocky  ravines,  mes  og  from  25-35  feet  in  heigtt. 
The  largest  one  felled  mcasii  5  feet  in  length  and  13  inehe* 

in  diameter  one  foot  above  th  md. 

Arrived  at  such  dinienaioni  tree  has  evidently  long  pwwd 

the  best  period  of  its  life,  j  !h)m  the  decay  by  which,  more 

or  less,  the  trunk  was  fouuu  ai-jcted.  No  sign  of  a  decline, 
however,  could  be  observed  in  the  vigor  of  its  vegetation. 

The  trunk  divides  at  a  height  from  12  to  14  feet  above  its  hfiaf  ■ 
the  primary  limbs  are  erect,  the  secondary  branches  widelj 
spreading,  often  slightly  reclining,  smooth  and  divide  int* 
numerous  divaricate  reddish  branchlets  rugose  from  the  ba* 
of  the  leaf-stalks  of  the  previous  season.  The  bark  is  roug^'i 
covered  with  a  whitish  gray  epidermis  of  a  deep  chestnut-browB 
underneath,  and  exfoliating  in  oblong  square  scales  of  unifonn 
size.  The  inner  bark  is  white,  exposed  to  the  air  turning  rapidly 
to  a  deep  yellow  color,  and  exudes,  when  bruised,  a  resinous  3»p 
of  a  heavy,  disagreeable  terebintliinous  odor.  The  wood  is  heftvv, 
very  compact,  of  a  fine  grain;  the  white  sap  wood  of  amsU 
proportion  surrounds,  as  a  narrow  ring,  the  deep  yellow  hard  wood. 
variegated  by  zones  of  different  shades  of  brown,  imparting  W  ' 
a  beautiful  appearance  when  polished. 

The  leaves  are  from  2^  to  (i  inches  long,  from  1^  to  3  inches 
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wide,  broadly  ovate,  obtuse,  slightly  emarginate,  and  attenuate 
at  the  base,  with  a  strong  mid-rib  prominent ;  primary  veins  of  a 
purplish  color,  sparsely  pubescent  while  young ;  perfectly  smooth 
later  in  the  season  ;  of  a  bright  green,  with  a  soft,  glaucous  hue. 
The  panicle  is  open,  8  to  12  inches  long,  and  almost  as  wide,  with 
horizontally-spreading  branches,  which,  like  the  common  peduncle, 
are  smooth,  subtended  like  its  crowded,  numerous  ultimate  divisions 
by  maroescent,  finally  deciduous  lanceolate  bracts.  The  flower- 
bearing  pedicels  are  erect,  one  inch  or  over  in  length,  and  sparsely 
hirsute.  The  shorter,  almost  capillary  abortive  divisions,  are 
gracefully  received  and  bent,  densely  plumose  by  long  spreading 
Jointed  hairs  of  a  purplish  tint. 

Flowers  perfect,  minute ;  calyx  deeply  five-parted,  the  lanceolate 

lobes  veined  and  with  a  mid-rib  little  over  one-half  the  length  of 

the  persistent,  greenish  white  ligulate  petals,  which  are  inserted 

between  the  sepals  and  the  thin,  broad  purplish  disk.    Stamens 

short.     Ovary  with  3  short  lateral  styles.     Drupe  hard,  oblique, 

semi-obcordate,  ^  inch  by  its  largest  diameter ;  the  coriaceous 

brownish  epicarp  prominently  veined  and  reticulated,  investing 

closely  the  tough  testa.    Cotyledons  accumbent. 

The  inner  bark  and  wood  are  used  for  dyeing  yellow,  and  it  is 
said,  also,  for  the  production  of  purple  tints.  On  this  point, 
however,  no  definite  information  could  be  obtained. 

Large  numbers  of  trees  were  cut  down  during  the  war  to  pro- 
cure a  dyestufT  much  valued  at  the  time,  and  full-grown  ones  are 
now  quite  scarce  near  the  settlements.  On  account  of  the  beauty 
of  its  wood,  the  tree  is  called  Shittim-wood  by  the  negroes,  they 
believing  it  to  be  same  which  was  used  in  the  construction  of  the 
tabernacle  in  Solomon's  Temple.  The  wood  permits  of  the  finest 
finish ;  the  fineness  of  its  grain,  beauty  of  color  and  its  hardness 
fit  it  well  for  inlaid  work,  veneering,  and  the  manufacture  of 
smaller  articles  of  all  kinds  of  fieuicy  woodwork. 

As  an  ornamental  tree  it  far  surpasses  the  European  species, 
and  will  be  found  quite  as  hardy. 

On  the  3d  of  May  it  was  found  almost  past  blooming,  a  few 
belated  fiowers  allowed  the  examination  of  its  fioral  organs.  On 
the  29th,  it  had  fully  ripened  its  fruit,  the  panicle  had  begun  to  dry 
up,  and  its  pedicels  were  already  a  prey  to  wind  and  weather.  In 
searching  for  the  flowering  tree,  extensive  coppices  were  found  on 
the  southern  slope  of  Mount  Sano,  east  of  Huntsville,  the  second 
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growth  from  naoierous  stumpB  of  full-grown  trees  cat  down 
dnring  the  last  half  ceatury,  to  serve  as  kindling-wood.  Its 
resinous  wood  burning  easily  with  a  bright  flame,  this  rare  and 
interesting  tree  is  constantly  sacrificed  to  anoh  low  purposes  wher- 
ever found  easy  of  access.  Within  the  narrow  limits  to  which  it  is 
confined,  it  would  be  doomed  to  rapid  extinction  if  it  were  not  for 
the  production  of  numerous  rapidly^rowing  sprouts,  ^ving  rise 
to  a  copious  second  growth.  It  produces  seeds  but  sparingly,  all 
efforts  to  produce  seedlings  or  youngtrees  for  transplanting  &iled. 
It  seems  to  be  easily  propagated  by  layers,  judging  from  some 
accidentally  prostrated  limbs,  which,  where  in  contact  with  the 
ground,  were  found  rooting. 

As  observed  in  this  state,  this  tree  appears  principally  confined 
to  the  southern  declivities  of  the  mountains,  from  the  northenk 
border  of  the  valley  of  the  Tennessee,  and  strictli/  to  the  habitat 
described.  It  was  never  found  on  the  sandstone  cliffs  which 
but  a  short  distance  higher  up  overlay  the  limestone  strata,  nor 
lower  down  the  mountain  sides,  where  the  soil  is  deep  and  rich. 
According  to  Prof,  Buckley,  stunted  specimens  were  first  seen  by 
him  near  Ditto's  Landing,  on  the  southern  bank  of  the  stream. 
The  writer  failed  to  meet  it  in  bis  travels  through  the  mountain 
region  bordering  south  upon  the  basin  of  the  Tennessee  Kiver.  It 
is  said  to  extend  northward  into  the  State  of  Tennessee,  following 
the  fianks  of  the  Cumberland  Mountains  in  their  northeastern 
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August  1,  1882. 

Mr.  THoa  Msshan,  Yice-President,  in  the  chair. 

Fourteen  persons  present. 

Summer  Migraiionofthe  Bobin. — ^Mr.  Thos.  Meehan  remarked 
that  Audubon,  Nuttall,  Wilson,  and  other  eminent  ornithologists, 
had  suggested  that  the  seasons  had  evidently  not  so  much  to  do 
with  the  migration  of  birds,  as  the  question  of  food,  though  most 
authors  connected  this  question  of  food  with  the  autumn  or  winter 
season.    He  said  he  had  recently  observed  the  migration  of  the 
Tolm  (Turdus  migratorius)  in  great  numbers  during  the  ten  days 
prior  to  August  1,  or  on  the  evenings  of  those  days,  for  the  flight 
was  from  about  sundown  to  dark.    They  came  from  the  north- 
west, and  were  flying  southeast.     Some  were  but  a  few  hundred 
feet,  but  others  were  so  high  as  to  be  scarcely  visible,  which 
would  indicate  a  long  journey.     Robins  had  abounded  on  his 
property  in  Gtermantown  during  the  past  spring  and  early  summer. 
He  might  say,  without. exaggeration,  there  were  many  hundreds 
^f  them.     On   the    day  of   this  communication,  August  1,  it 
^  rare  to  meet  with  one.     He  considered  the  question  of 
^ppearance  wholly  one  of  food.     On  his  grounds  there  had 
**^n  no  rain  of  any  consequence  for  two  months.     For  two 
^^ks  past  numerous  trees  and  plants  had  to  be  kept  alive  by 
Artificial  watering.     Examining  the  dry  earth  after  the  harrow,  he 
^^^d  few  signs  of  insect  life.    The  cherry  crop  had  been  nearly 
*  fiiilare.    The  usual  berried  plants,  such  as  dog-wood,  on  which 
tK  ^  generally  fed,  were  not  ripe.     There  was  really  little  for 
*^^xxi  to  eat,  and  he  had  reason  to  believe  that  the  same  conditions 
prevailed  all  over  northern  Pennsylvania.    In  New  Jersey,  plants 
J^th  berries  were  ripening,  as  they  were  also  further  south,  and 
h^  concluded  this  search  for  food  was  in  this  instance  the  cause 
^^  the  early  migration. 

^ighl<ilosing  in  the  Leaves  of  Purslane. — Mr.  Mkeh  an  noted  that 

^  tlie  list  of  plants  having  diurnal  or  nocturnal  motion,  Portulaca 

oler-ocea  did  not  appear.    At  sundown  the  leaves,  at  other  times 

&t  right-angles  with  the  stem,  rose  and  pressed  their  upper  surfaces 

&S&inBt  it.    The  morning  expansion  began  with  dawn,  and  soon 

^^^T  sunrise  the  leaves  were  ftdly  expanded.    Mr.  Isaac  Burk 

had  also  observed  it,  as  also  in  an  allied  plant  of  the  West  Indies, 

Talinum  patens.  

August  8, 1882. 
Mr.  Thos.  Meehan,  Vice-President,  in  the  chair, 
''onrteen  persons  present. 
Ooicred  Flowers  in  the  Carrot. — Mr.  Thos.  Meehan  remarked 
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that  the  umbellet  of  colored  flowers  in  the  centre  of  the  nmbel  of 
the  carrot,  was  represented  as  usually  fertile  in  Europe  and 
sterile  in  the  United  States.  He  had  always  fonnd  them  sterile 
in  the  United  States  until  this  season,  when  he  discovered  that 
those  in  the  centre  of  the  first  umbel  of  the  seasoD  were  fertile. 
Those  in  the  umbels  from  lateral  shoots  were  sterile.  ThiB  had, 
no  doubt,  always  been  the  case — the  Uterale  probably  being  the 
only  ones  examined  in  former  investigations. 


Auauer  15, 1882. 

Mr.  Tho8.  Mkehan,  Vice-President,  in  the  chair. 

Fourteen  persons  present. 

HeUotropiem  in  Sunflowers. — Mr.  Thos.  Meihan  exhibited 
flowers  of  Heliantkus  nwllia,  and  remarked  on  the  popular  fallacy 
regarding  sunflowers  turning  with  the  sun.  The  original  "sun- 
flower," connected  with  the  Ovidian  stories  of  Clytie  and  Phtsbus, 
was  the  European  heliotrope,  and  even  that  did  not  turn  with  the 
sun  in  the  modern  popular  sense.  It  simply  grew  where  the  sun 
loved  to  Bhine,and  the  plant  did  not  flower  till  the  sun  had  reached 
its  summer  solstice.  The  tragical  part  of  the  mythological  story 
is  founded  on  the  fact  that  the  plant  continued  to  open  its  flowers 
as  the  sun  declined,  or,  as  Ovid  might  say,  its  affection  for  its 
beloved  was  in  proportion  as  the  lover  fled  from  her  to  his  winter 
quarters.  The  Helianlhua  was  named  sunflower,  simply  because 
the  Howuis  r.-s,;nilplerl  Ihe  Mm,  :iii<l  I.Ik-it  Irf  no  rclalion  l.t-twi-en  it 
ami  the  aunllower  of  niytliulogy.      Yet  there  arc  peculiarities 
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AagrQst,  by  the  11th  there  were  sixty-eight  flowers  expanded,  all 
facing  exactly  southeast  on  opening ;  but  on  the  evening  of  this 
day,  three  were  found  which  had  changed  around  to  northeast,  with 
a  slight  tendency  up  from  the  horizon.  On  the  14th,  there  were 
seventy-three  flowers  open,  twenty-one  of  which  faced  northeast. 
On  examining  the  matter  carefully,  the  inclination  to  the  north 
was  found  to  be  due  to  a  slight  spiral  or  uncoiling  growth  during 
the  advance  from  the  horizontal  rest  to  the  erect  position.  All  do 
not  do  this,  but  uncurve  rather  than  uncoil.  While  this  accounted 
for  the  northward  advance,  often  as  much  as  ninety  degrees  in  a 
number  of  flowers,  it  still  left  the  reason  for  the  original  facing  of 
the  flower  to  the  southeast,  among  the  many  problems  of  plant-life 
yet  to  be  solved.  He  referred  to  the  several  reasons  offered  in 
explanation  of  polarity  in  the  leaves  of  the  compass-plant,  point- 
ing out  the  unsatisfactory  character  of  all  of  them. 


August  22,  1882. 
The  President,  Dr.  Leidy,  in  the  chair. 
Ten  persons  present. 


August  29,  1882. 
The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-three  persons  present. 


September  5,  1882. 

The  President,  Dr.  Leidy,  in  the  chair. 

Thirty-two  persons  present. 

A  paper  entitled  "  Conchologia  Hongkongensis,'^  by  T.  W. 
Eastlake,  was  presented  for  publication. 

Vitality  of  Fresh-water  Polyps — Dr.  H.  Allen  called  attention 
to  tenacity  of  life  as  exhibited  in  a  fresh-water  polyzoon  {Pluma- 
tella  vesicularia,  Leidy).  The  leaf  of  the  lily  on  which  the  colony 
had  fixed  itself,  had  been,  by  accident,  removed  from  the  water  of 
the  aquarium,  and  had  been  exposed  for  sixteen  hours  to  the  air. 
The  animals  had  apparently  become  dry,  and  the  colony  itself 
barely  visible  to  the  unaided  eye.  Upon  being  again  immersed 
(in  water  that  chanced  to  be  impregnated  with  iron-rust),  the 
animals  revived  and  flourished  for  two  weeks,  at  the  end  of  which 
time  they  perished  from  the  effects  of  the  decay  of  the  leaf  on 
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which  they  were  growing.  The  following  facts  were  thought  to 
be  of  interest  in  this  connection.  First,  that  in  these  ttnimals, 
relatively  high  in  organization,  aeration  may  go  on  for  a  number 
of  hours  by  means  of  the  retracted  tentacles  in  the  small  amount 
of  water  contained  within  the  cells.  Second,  that  the  presence  of 
oxide  of  iron  in  the  water  does  not  interfere  with  the  growth  of 
the  animals.  And  third,  that  the  genus  Plumatella  may  be  found 
to  resemble  other  moUusk-like  creatures  sot  only  in  their  plan  of 
organization,  but  in  their  habits  of  snstaining  life  for  long  periods 
after  removal  of  the  animals  from  water.  The  last-named  feet 
may  possibly  enter  into  questions  of  geographical  distribation  of 
this  and  allied  forms. 

On  Bdlanus,  etc.,  at  Bass  Socks,  Mass. — Prof.  Leidy  remarked 
that  the  Barnacle,  Balanua  balarundes,  of  which  he  presented  a 
series  of  specimens  from  Bass  Rocks,  Gloucester  Co.,  Mass.,  is 
found  everywhere  in  the  greatest  profusion  covering  the  rocks, 
between  tides,  on  our  eastern  coast.  It  is  also  common  on  many 
other  more  or  less  fixed  objects,  such  as  shells  of  dead  or  living 
moUusks,  lobsters  and  crabs,  old  wrecks  of  vessels,  etc.  The 
specimens  presented  are  interesting  from  their  exhibiting  a 
remarkable  variation  in  form,  mainly  due  to  the  difference  in  the 
extent  of  room  in  which  they  grow.  In  general  when  isolated  or 
with  ample  space,  the  shells  are  comparatively  broad  and  low,  and 
narrowed  from  their  base  of  attachment  to  the  aperture ;  or  they 
are  in  the  shape  of  short  truncated  cones,  with  the  breadth  as 
great  or  greater  than  the  length.  When  crowded  more  or  less 
close  together,  they  assume  a  longer,  narrower,  cylindrical  form, 
'Xpanding  towards  the  mouth  ;  and  thus  they  may  become  three 
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HolghL 

Breadth  at  base 
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The  specimens  of  Littorina  litorea  and  of  Purpura  lapillus 
presented  were  also  collected  at  Bass  Rocks  where  they  occurred 
in  great  abundance,  and  appeared  to  be  the  commonest  gasteropods 
of  the  locality.  The  former  is  described  in  the  report  on  the 
Inyertebrata  of  Massachusetts,  of  Gould  and  Binney,  but  the 
only  locality  given  for  it  is  Halifax,  while  it  is  not  noticed  as 
occurring  at  Vineyard  Sound  in  the  report  of  the  TJ.  S.  Com- 
mission of  Fish,  Pt.  i,  1873. 


September  12,  1882. 

The  President,  Dr.  Leidt,  in  the  chair. 

Twenty-eeven  persons  present. 

The  death  of  Wm.  H.  Allen,  a  member,  August  29,  1882,  was 
announced. 

The  following  were  ordered  to  be  published : — 
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VOTIOB  OF  OB.  BOBIBT  BBID0SI. 


BT  W.   8.   W.   BD80HBNBBBOBB,  M .  D. 


Amidst  the  great  population  of  the  city,  the  Academy  ia 
paratively  a  very  small  body ;  in  ikct,  a  mere  company  addkM 
to  studies  in  which  onr  fellow-citizens  generally  take  not  mnbk 
interest ;  so  little,  indeed,  that  they  hardly  care  to  understand  tki  < 
nature  of  the  work  done  in  the  institution,  or  to  appreciate  ill 
value  to  the  community. 

Gfeneral  literature,  the  drama,  music,  the  fine  arts,  attract  tni 
divert  the  people  so  satisfactorily  that  belles-lettres  writers,  poeli,  ; 
painters  and  sculptors  who  are  skilftil,  are  almost  univeiMQf 
admired,  and  become  celebrated  widely  and  attam  a  higher  porfp 
tion  in  public  estimation  than  unobtrusive  votaries  of  80ieii08| 
whose  real  worth  is  rightly  appreciated  solely  by  the  few.  Qn^ 
pre-eminently  great  scientists  and  naturalists  acquire  podtifli 
among  the  hosts  of  men  distinguished  because  they  have  aided  ii 
some  way  the  progress  of  civilization.  The  merits  of  individoili 
of  the  rank  and  file,  whose  labors  contribute  largely  to  the  succesB 
and  fame  of  the  leaders,  are  too  frequently  overlooked. 

The  Natural  Sciences  occupy  a  boundless  field.  Its  cultivation 
is  endless,  and,  when  a  society  undertakes  it,  requires  laborers 
of  almost  every  variety  of  qualification  and  degree  of  intel- 
ligence. Properly  mounting,  labeling,  classifying  specimens  in 
the  museum,  and  cataloguing  and  arranging  books  in  the  library 
for  ready  reference  may  be  done  by  persons  not  qualified  to 
recognize  or  describe  new  species  ;  yet  this  comparatively  inferior 
kind  of  work  is  of  much  value  in  facilitating  the  labors  of  those 
engaged  in  other  parts  of  the  field.  The  discovery  and  definition 
of  new  genera  and  species,  though  of  very  great  importance,  are 
not  the  sole  objects  of  the  society's  pursuit.  Successful  generali- 
zation demands  a  difierent  kind  of  intelligence  and  more  extensive 
acquirements  than  special  description  of  forms. 

A  good  name  properly  earned  by  an  individual  in  any  depart- 
ment of  our  little  community  is  in  itself  a  contribution  to  the  fair 
reputation  of  the  Academy;  and  this  is  worth  consideration, 
because  the  good  name  of  the  institution  carries  with  it  an  influ- 
ence which  is  important  to  its  progress  and  prosperity.     A  good 
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name,  therefore,  is  among  the  yaluables  of  the  corporation,  to  be 
transmitted  to  ftitore  members,  as  a  common  inheritance.  One  who 
contributes  towards  the  advancement  of  science,  either  directly  or 
indirectly ;  who  leaves  the  Academy  in  better  condition  because 
he  has  passed  part  of  his  life  in  it,  is  surely  worthy  of  remem- 
brance. Whenever  one  dies  who  has  attained  distinction  within 
oar  little  world,  through  his  services  to  the  common  cause,  a 
suitable  record  of  his  worth  should  be  made,  that  his  successors 
may  know  to  whom  they  are  indebted  and  be  reasonably  grateful. 
There  have  been  and  there  are  now  members,  who,  on  account  of 
their  contributions  towards  the  advancement  of  science  and  the 
progress  of  the  society,  are  entitled  to  more  than  ordinary  respect — 
men  whose  conduct  is  worthy  of  admiration  and  imitation,  at  least 
by  all  those  who  have  like  scientific  tastes  and  tendencies. 

The  records  of  the  society  show  that  among  these  Dr.  Robert 
Bridges  held  a  prominent  place.  A  sketch  of  his  career  in  the 
Academy  only  is  offered  here. 

He  was  bom  in  Philadelphia,  March  5,  1806,  and  died  in  this 
city,  February  20,  1882,  at  the  age  of  very  nearly  seventy-six 
years. 

Dr.  Robert  Bridges  was  elected  a  member  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  January,  1835. 

His  first  work  was  an  Index  of  the  Genera  in  the  Herbarium^ 
prepared  by  him  and  Dr.  Paul  B.  Goddard,  which  he  presented  to 
the  Academy,  August,  183«^. 

He  was  elected  Librarian,  June  28,  1836,  and  served  till  May 
28, 1839 — two  years  and  eleven  months — when  he  resigned.  He 
assisted  in  preparing  and  printing  the  first  catalogue  of  the  library. 
The  Academy  presented  its  thanks  to  him  for  ^'the  able  and 
efficient  discharge  of  the  duties  of  librarian." 

In  the  course  of  the  years  1839-40,  he  served  as  Recording 
Secretary  pro  tempore^  during  five  months. 

He  was  elected  Corresponding  Secretary,  May,  1840,  and  served 
till  December,  1841,  one  year  and  seven  months. 

He  was  a  Vice-President  from  September,  1850 — succeeding  Dr. 
R.  Bglesfield  Griffith,  who  died  June  26— till  December,  1864, 
fourteen  years  and  three  months,  when  he  was  chosen  President. 
He  declined  re-election,  December,  1865. 

He  was  an  Auditor  six  years,  from  December,  1843,  till  Decem- 
ber, 1849. 
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He  was  a  member  of  the  PubliccUion  CammiUee  fromDeoeiiiliK|> 
1887,  till  December,  1838;  and  again  from  December,  1849,  tl; 
December,  18T2,when  hedeclined  re-election, having  served tweilff; 
three  years.  He  was  chairman  of  the  committee  from  Deeemtali' 
1865,  till  December,  1872. 

He  was  a  member  of  the  Library  CommiUee  twenty-nine  JMI% 
from  December,  1842,  till  December,  1871,  and  chairman  of  itfrof, 
December,  1846,  till  December,  1853. 

He  was  a  member  of  the  CommiUee  on  Proceedings  seven  yeu^ 
from  January,  1862,  till  January,  1869 ;  and  of  the  Finance 
miitee  five  years,  from  December,  1869,  till  December,  1874. 

He  was  elected  a  member  of  the  Botanical  Committee^  Janmifi 
1836,  was  chairman  of  it  from  December,  1846,  and  served  4 
December,  1857,  twenty-one  years,  when  he  declined  re-eleota 
For  his  official  services  the  Academy  voted  him  its  thiriBi 
December  28,  1841.  On  the  23d  of  May,  1843,  he  presented  I 
New  Index  of  the  Herbarium^  and  one  of  Menkens  Herbainm^ 
from  the  Committee,  a  work  which  was  long  the  main  guide  to 
the  botanical  collections. 

He  was  elected  a  member  of  the  Committee  on  Entomology  vd 
Crustaca,  January,  1849,  became  chairman  of  it  January,  1858, 
and  served  till  December,  1865,  seventeen  years.  He  labeled,  catir 
logued  and  arranged  anew  the  collection  of  Crustaca  according 
to  the  nomenclature  and  classification  accepted  at  that  time  tf 
the  best. 

He  was  nine  years  a  member  of  the  Committee  on  HerpekHofj 
and  Ichthyology^  from  January,  1857,  till  January,  1866,  and  wtf 
chairman  of  it  from  January,  1860. 

He  was  elected,  January,  1860,  a  member  of  the  Committees 
Physics:  became  chairman  of  it,  January,  1868,  and  served  till 
May,  1876,  ten  years  and  four  months. 

He  was  a  member  of  the  Committee  on  Chemistry  ^\e  years  and 
four  months,  from  December,  1870,  till  May,  1876,  when  all  the 
standing  committees  were  abolished. 

Under  the  By-Laws  adopted  May  25,  1869,  a  Council  w»a 
created.  Dr.  Bridges  was  elected  a  Councillor,  December  28 
1869,  and  served  till  May,  1876,  six  years  and  fodr  months. 

A  committee  was  raised,  June  30,  1846,  to  devise  means  o- 
accommodating  the  Due  de  Rivoli's  collection  of  birds,  which  h»c 
been  just  purchased  by  Dr.  Thomas  B.  Wilson.    Dr.  Bridges  wa« 
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qppoint^  a  member  of  the  committee,  which  reported,  August 
Ufa,  a  plan  for  extendmg  the  building  thirty  feet  westward.  The 
iilK>rt  was  adopted,  and  the  committee,  then  made  the  Building 
Hommittee,  was  instructed  to  execute  the  plan. 

Again,  December  30,  1851,  Dr.  Bridges  was  appointed  a 
Member  of  a  committee  to  solicit  subscriptions  to  enlarge  and 
iiproYe  the  hall.     The  committee  reported,  January  25,  1853^  ^^ 

kit  the  estimated  sum  required  had  been  subscribed.  Dr.  Thomas 
B.  Wilson,  Dr.  Robert  Bridges  and  Mr.  Wm.  S.  Vaux  were  ap- 
pointed a  Building  Committee  to  execute  the  plans  of  improve- 
Mot.  In  behalf  of  the  committee,  Mr.  Vaux  reported,  December, 
1865,  that  the  work  of  raising  the  previously  enlarged  building 
Iventy-fonr  feet  had  been  completed  at  a  cost  of  $12,263,  which 
hid  been  paid. 

Dr.  Bridges  was  appointed,  December  26, 1865,  one  of  a  Com- 
Wttee  of  forty  members  to  solicit  subscriptions  to  erect  a  fire- 
proof building  for  the  use  of  the  Academy,  and  he  was  elected, 
JtBnary  8,  186T,  a  member  of  the  Board  of  Trustees  of  the 
Builcling  Fund,  and  by  it,  January  11,  186T,  a  member  of  the 
Boilding  Committee,  in  which  he  was  active  till  the  society  was 
€8taUished  in  its  new  hall,  January,  18T6. 

Besides  serving  the  society  as  Librarian,  Recording  Secretary, 
Corresponding  Secretary,  Auditor,  Vice-President  and  President, 
member  of  numerous  Standing  Committees,  as  well  as  of  very 
Bumy  Special  Committees,  he  contributed  to  its  funds,  to  its  librar}'^ 
ind  to  its  museum.  In  all  the  many  years  of  his  activity  he  was 
nrely  absent  from  the  meetings  of  the  Academy,  and  discharged 
in  duties  imposed  upon  him  promptly  and  efficiently. 

His  numerous  official  services,  presented  here  in  summary, 
ii&plj  that  he  had  the  kindly  respect  and  confidence  of  his  fellow- 
iKmbers;  and  it  may  be  said  that  the  record  of  his  labors  expresses 
•0  the  eulogium  required.  Almost  all  his  time  not  occupied  by 
^  professional  avocations  was  employed,  during  more  than  forty 
yeargjin  working  faithfhUy, disinterestedly,  to  promote  the  acquire- 
iBent  and  diffusion  of  knowledge  of  natural  history  which  are 
^  chief  purposes  of  the  society.  He  was  remarkably  courteous 
to  students,  and  always  seemed  pleased  to  assist  them  in  their 
^oiries  and  pursuits.  His  learning  was  varied  and  extensive 
utdminately  accurate,  but  he  was  so  modest,  unassuming,  that  it 
^  necessary  to  apply  to  him  for  information  to  perceive  the 
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wealth  of  knowled^  at  his  command.  He  was  an  expert  chemist, 
a  good  botanist,  and  well  veraed  in  olmoet  all  the  natural  sciences ; 
yet  he  published  little,  and  seldom  engaged  in  debate.  Bnt  his 
good  sense  and  independent  judgment,  his  rigid  probitj  and 
loyalty  to  truth  in  every  aspect,  his  punctual  fkithftilness  to  all 
obligations,  his  cheerful  and  benevolent  disposition  and  tranquil 
deportment  at  all  times,  combined  to  render  his  presence  in  the 
society  a  beneficial  influence  on  its  progress,  an  influence  which 
cannot  be  made  manifest  by  instances  or  definitely  measured. 

His  interest  in  the  Academy  was  unremitting  till  the  close  of 
his  life.  After  impaired  health  prevented  him  fh>m  being  active 
in  its  af&irs  and  from  being  present  at  the  meetings,  he  often 
found  recreation  during  the  day  in  passing  hours  readmg  in  the 
library. 

The  Academy  has  had  among  its  members  many  distinguished, 
and  some  wealthy  and  beneficent  fViends,  bnt  none  more  constant, 
none  who  has  worked  more  industriously  and  efficiently  for  its 
advancement  than  Dr.  Robert  Bridges.  His  givings  to  it  were  as 
generous  as  hie  comparatively  narrow  circumstances  J  usUy  allowed. 
No  striking  invention,  no  discovery  in  science  Is  ascribed  to  bim, 
but  laboriousness,  sincerity  of  purpose  and  falthftalness  were  so 
manifest  in  all  bis  ways  that  he  had  the  confidence  of  alL  He 
earned  for  himself  a  good  name  In  the  society,  and  is  entitled  to 
be  long  remembered  among  us,  kindly  and  respeatfkilly. 
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COirCHOLOGIA  HONGXONGSirSIS. 
BY  T.  W.  EA8TLAKE. 

The  recent  publications  of  Dr.  O.  F.  von  Mollendorff  and  P^re 
Heade,  S.  J.,  have  thrown  a  new  light  on  the  conchology  of  the 
Yangtze-kiang  River,  and  some  of  the  provinces  of  Southern 
China,  in  a  very  welcome  manner.    The  land,  whose  conchology 
fonxul  its  pioneers  in  Swinhoe  and  Fortune,  is  becoming  daily 
better  known  to  the  scientists  of  Europe.     Indomitable  energy 
tod  steady  perseverance  on  the  one  hand,  together  with  the  keen 
«ye  of  the  scientific  traveler  on  the  other,  are  establishing  the 
loology  of  China — ^immense  as  is  that  country — on  a  firm  scien- 
tific basis.     Still  there  is  a  wide  field  for  investigation.     The 
tanuQsition  stages  of  the  zoology  of  Central  Asia  into  that  of 
Western  China,  have  yet  to  be  carefidly  examined.    Again,  some 
branches  have  been  almost  totally  neglected.    The  entomology  of 
Obma  is  only  known  through  the  medium  of  Donovan's  '^  Insects 
of  China,"  a  work  which,  at  present,  has  but  little  more  scientific 
▼alue  than  that  of  a  child's  picture-book.    Until  recently,  concho- 
logy was  still  worse  represented.   A  few  remarks  in  the  itineraries 
of  passing  scientists,  a  chapter  or  two  in  the  chronicles  of 
occasional  expeditions,  a  short    paper  in   the   transactions  of 
zoological  societies — these  were  the  only  sources  from  which  any 
knowledge  of  the  conchology  of  China  could  be  gleaned. 

IJnder  these  circumstances,  the  publication  of  the  "  M^moires 
concernant  I'Histoire  Naturelle  de  I'Empire  Chinois,"  is  heartily 
welcome,  and  great  credit  is  due  to  Pfere  Heude  for  his  "  Notes  sur 
leg  Molluscs  de  la  Vall^  du  Fleuve  Bleu."  Still  one  cannot 
wfrain  from  regretting  that  the  Rev.  Father  has  undertaken  such 
*  Work  without  a  thorough  knowledge  of  conchology  itself — a 
^%lect  which  is  strongly  apparent  in  the  occasional  confusion  of 
similar  genera,  and  the  application  of  new  names  to  old  and  well- 
^owQ  species.  In  this  manner,  no  less  than  seven  of  P^re 
Hende's  Glau9il%»  resolve  themselves  into  varieties  of  Clausilia 
'^lui^  Benson,  originally  found  in  the  Chusan  Islands  by 
Swhiiioe,  and  later  at  Eiu-kiang  by  von  Mollendorff.  Fire 
fieude's  work  adds  over  one  hundred  new  species  to  the  land 
*ell8  of  the  Yangtze-kiang. 
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Of  tar  greater  scientific  ralne  are  Dr.  yon  MSllendorff's  papers, 
wtiich  have  appeared  in  the  publications  of  the  "  Malakosoolo- 
gische  Geaellschaft,'.'  of  Germany,  and  in  the  Transactions  of  the 
Bengal  Branch  of  the  Royal  Asiatic  SociAj.  Von  Mollendorff 
is  a  thorough  scientist,  and  his  new  work  on  the  "  Conchology  of 
Southern  China"  (shortly  to  appear)  promises  to  be  indispensable 
as  a  text-book. 

It  is  remarkable  that  the  Island  of  Hongkong  should  have 
produced  so  many  indigenous  species.  A  British  possession  for 
more  than  thirty  years,  hardly  one  scientific  expedition  has  toimhed 
the  shores  of  this  "  barren  rock  in  the  ocean,"  without  discovering 
a  new  species.  Of  late  years,  Drs.  von  Mollendorff,  Eungerford, 
and  the  writer,  have  carefully  gone  over  the  greater  part  of  the 
island,  not  only  discovering  new  species,  but  rediscovering  others 
which  had  disappeared  since  Stimpson's  visit  to  Hongkratg — 
nearly  thirty  years  ago. 

There  are  only  a  very  few  places  where  Bhells  are  to  be  found, 
as  the  larger  part  of  the  island  consists  of  naked  rocks,  or  is 
sparsely  covered  by  Qleichenia  dvchotoma — a  fern  which  is  a  snre 
indication  of  the  absence  of  terrestrial  mollnsca.  In  the  valleys, 
however,  vegetation  is  luxuriant,  and  it  is  in  these  places  that 
most  of  the  shells  are  to  be  found.  The  dense  woods  of  Little 
Hongkong  (a  Chinese  village  about  6  miles  from  the  colony),  and 
the  little  valley  near  Sfaeko  (10  miles  from  the  colony) ,  are  favorite 
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CydoplMm  CZAltatllt,  Pfeiffer  Little  Hongkong. 

This  is  the  commonest  species  of  the  Cyclostomidae,  and  is  not 
eoofined  to  the  island,  having  been  found  by  the  writer  some 
distance  in  the  interior  of  the  Kwang-tung  province.  Found  in 
Hongkong  by  Fortune ;  later  by  E.  von  Martens.  Reeve,  in  his 
Concbologia  Iconica  confounds  G.  exaltatus  with  C.  volvulus 
{lUuus)  from  Siam.  That  they  resemble  each  other  is  true,  but 
C*  exaltatus  is  always  smaller,  the  shell  is  thinner  and  without  a 
ridge «bout  the  umbilicus.  Closely  related  to  this  species  is  (7. 
Martensianus^  v.  MUdff.,  found  at  Kiu-kiang  by  von  MollendorfT 
and  P^re  Heude ;  by  the  writer  at  the  Yung-fu  monastery,  Fukien 
province,  Cf.  Jahrb.  I,  1874,  p.  T8;  II,  1875,  p.  120.  E.  von 
Martens,  ibid.,  p.  127. 

O|«l0phonii  peUioofta,  ron  M511endorff.  High  West. 

Originally  described  from  the  Lo-foo-shan,  a  range  of  mountains 
near  Canton  City.     Rare. 

^fTdo^onif  triehophomi  .Craipedotropii),  ▼.  Mlldff.  Little  Hongkong 

Described  originally  from  the  Lo-foo-shan,  near  the  monastery 
of  Waahau.  Since  found  b}^  Dr.  von  Mdllendorff  at  Ding-hu-shan: 
(Kwang-tung  province),  and  at  Little  Hongkong  by  the  writer. 

Cyelophorns  (Lertopomoidei)  outiooAta  tod  MIdff. 

Found  first  in  Hongkong  by  Prs.  von  Mollendorff  and  Hunger- 
ford,  again  at  Tong-chow,  not  far  from  Macao,  by  Dr.  Hungerford 
wd  the  writer;  finally,  near  the  monastery  of  Yung-fu,  in  the 
Mien  province,  by  the  writer. 

CjrtUtu  Cbineiiiil,  Pfeiffer.  High  West. 

Had  disappeared  since  1850;  rediscovered  by  Dr.  von  Mollen- 
dorfl: 

^^u  pi'ulm,  Oonld. 

For  many  years  this  shell  was  supposed  to  have  disappeared' 
from  Hongkong,  but  it  was  the  writer's  good  fortune  to  find  a 
solitary  specimen  on  High  West  (July  10,  1882),  a  description  of 
^Uch  will  shortly  be  published  by  Dr.  von  Mdllendorff.  E.  von 
Mortens  (Jahr.  II,  1876,  p.  127),  writes  that  the  species  is  not 
known  to  him  either  through  an  engraving  or  any  specimen.  It 
^  closely  allied  to  Alycaeua  Koheltianus^  found  by  von  Mdllen- 
dorff at  Kin-kiang. 
16 
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PuUIni  UBtUln*,  Gould. 

This  speciee  has  never  been  found  since  Stimpson'e  Tieit  to  the 
island.     It  may,  however,  exist  in  the  woods  near  Little  Hong- 
kong. 
HaUaint  Hnngsifordiuis,  tod  Hlidff. 

Found  at  High  West  (Hongkongl  by  Dr.  Hungerford,  Dr.  von 
Miillendorff,  and  the  writer ;  at  Tung-chow  (near  Macao)  hy  Dr. 
Hungerford  and  self. 
Halloulon  imperator,  Oonld.  Bbeko  uid  Lhili  Hon|kong. 

In  13T5  only  five  epecimena  were  known  in  Europe.    Confined 
to  Hongkong. 

HaUziimilai:!,  Ttranw).  CoDDon. 

H.  ilnllktU,  Fer.  Prod.,  1821;  H.  EoBgkoag«s«U,  Datb.;  H.  obHvra,  Desb. 

There  are  evidently  two  varieties  of  this  shell  in  Hongkong. 
The  larger  approaches  somewhat  H.  ravida,  Benson.    Deshayes' 
description  of  H.  Hongkongeneit  proves  that  he  was  unacquainted 
with  the  latter  variety. 
Hallz  OerlMbl,  von  Ulldff.  High  Wcat. 

Originally  described  from  the  Lo-foo-shan. 
Hallz  nwtbodaniM,  ron  MlidiT.  Bhako. 

One  of  the  rarest  and  lai^est  sheila  of  the  Island.    Indigenous 
to  Hongkong. 
Hatiz  (Corillal  pnlTiniTia,  I 
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IiUz,  HOT*  fpeoies,  undeieribed.  High  West. 

Idii(nfleriiia,  tob  Mlldff.),  nora  speeies,  nndesoribed.  Little  Hongkong. 

KoMjitii  SohmMkeriaiiA,  ron  Mlldff. 

Found  in  Hongkong  (near  Aberdeen),  by  Herr  Schmacker ;  in 
the  Lo-foo-shan  Mountains  by  Dr.  von  Mollendorff ;  at  Low-da  on 
the  Yung-fu  River,  province  of  Fukien,  by  the  writer. 

ItUx  (aa  Cochlottyla  1)  xanthoderma,  von  Mlldff. 

A.  tjpas?    Diam.  maj.  50,  min.  43,  alt.  45  mm. 

Habitat  ad  Montem  Ma-on-shan,  provincise  sinensis  Kuang-tung. 

B.  forma  minor.     Diam.  maj.  44,  min.  37,  alt  40  mm. 
Habitat  in  insula  Hongkong  (Sheko). ' 

Itnofjra  (Opeaa)  Fortnnei,  Pfeiffer.  Common. 

Fortune  found  this  shell  near  Shanghai,  and  Canton,  according 
to  Reeve,  in  Macao  (I  have  not  found  it  there).  There  is  con- 
siderable doubt  whether  the  Hongkong  Stenogyra  is  in  reality 
Fortunei;  that  it  closely  approximates  the  typical  shell  is  beyond 
question. 

9 

'^•MgTra  (Opaat)  ohinansif,  Pfeiffer.  Common. 

CUaiilia  lorraini,  Menoke.  Sheko. 

Tolerably  abundant ;  confined  to  the  Sheko  Valley. 

ttnptazii  linauia,  Oonld.  High  West  and  Little  H. 

Tolerably  rare.  Best  specimens  from  Little  Hongkong.  Found 
slso  at  the  Lo-foo-shan  and  elsewhere  in  the  province  of  Kwang- 
tnng. 

'■■•tModor,  Hutton. 

This  shell  is  one  of  the  widest-spread  of  the  Gonospirse,  having 
"^n  found  in  Burmah  (Gould),  Cochinchina  (Michau),  Mauritius 
(Benson),  St.  Thomas  (Bland),  and  according  to  Benson,  in 
Ceylon.  Hutton  first  described  it  from  Mirzapoor.  In  Hongkong 
Mils  beautiful  Ennea  is  quite  rare,  and  has  been  found  in  Sheko 
fcy  Dr.  von  Mollendorff. 

'"'Oiua  ehiBeniii,  Pfeiffer.  Botanical  Gardens. 

This  Succinia  seems  never  to  attain  any  large  size  in  Hongkong. 
Specimens  from  Amoy  and  Swatow  in  the  writer's  collection  are 
*uch  better  developed,  and  more  characteristic  of  the  species. 

'^■A'oehUmyB  BiinaDito,  Morelet.  Sheko. 

Perfect  specimens  very  rare,  as  the  shell  is  extremely  fragile. 
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Besides  the  list  given  above  there  are  two  MiorocyatiB,  aa  yet 
iiniiained.  One  Microcyntis  (Eastlakeana,  v.  Mlldff.),  foa&d  by 
the  writer  near  Little  Hongkong ;  the  other  tolerably  common 
on  old  walls  and  trees  throughout  the  N.  E.  portion  of  the  island. 
Also  one  Conulus,  ftem  High  West,  nndescribed. 
Fre»h-  Wate^  SnaiU. 

liuUMt  oUbU,  Bsdiod.  Slreami  neu  L.  Honskons. 

UnuuM  pUoatnla,  Braton,  Stnami  dmt  L.  Heagkong. 

This  latt«r  species  is  by  fcr  the  rarer  of  the  two.    A  variety  of 
L.  plicatula  h'as  been  found  by  Dr.  v.  MSUendorff  and  the  writer 
on  the  mainland,  some  twenty  miles  from  Hongkong. 
FluioTbti  eompT«(iiu,  Bcntoa.  Sirvam)  ti<u  Abardceii. 

PUnoTbii  Ctntoil,  Beaion.  Tictoiik  Peak. 

Conlonla  Intea,  Monlat.  Kcu  Shako. 

Of  slugs  there  are  only  two  species  found  on  the  island. 
Thllomiaiu  bUiiMatM,  Btnfon. 
Ttginnlu  ohinsuU,  t.  HIldtT.,  dot*  >pMt*F. 

Pallium  supra  confertim  minute  granulatnm,  obscure  cinereo- 
ftiecum,  macilis  pallide  t^sco-flavidis  ad  margines  crebnoribus 
sparsum,  medio  striga  flavida  parum  distincta  notatum,  in&ra 
pallide  flsvogriseam,  unicolor,  pes  fiavidus,  TentaciUa  snperiora 
nigra,  inferiora  palUda. 

Pallii  long.  T5,  lat.  15 ;  pedis  lat.  6,  tentoc.  sup.  6,  inf.  8  mm. 
In  hortis  inaulae  Hongkong. 
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September  19, 1882. 

The  President,  Dr.  Lsidt,  in  the  chair. 

Thlrtj.four  persons  present 

A  paper  entitled  '^  Yerification  of  the  Habitat  of  Conrad's 
Mytilas  bifurcatus,"  by  R.  E.  C.  Steams,  was  presented  for  pub- 
iicatioD. 


September  26, 1882. 

The  President,  Dr.  Leidt,  in  the  chair. 

Twenty  persons  present. 

A  paper  entitled  **  Rotifera  without  Rotary  Organs,"  by  Prof. 
Joe.  Leidy,  was  presented  for  publication. 

On  (he  Tobacco-worm,  etc. — Prof.  Leidy  exhibited  a  collection 
of  tobaoco-worms,  the  larvae  of  Sphinx  Carolina,  which  he  had 
obtained  two  days  ago  from  a  tobacco-field,  near  Columbus,  New 
Jersey,  where  they  were  very  abundant,  and  had  proved  a  great 
W  in  the  cultivation  of  tobacco.  The  worms  collected  presented 
»  number  of  well-marked  varieties,  which  were  supposed  to  be  all 
of  the  same  species.   The  principal  ones  were  indicated  as  follows : 

!•  Pea-green  or  yellowish  green,  more  or  less  finely  hairy,  with 
^teral  oblique  white  bands  bordered  above  with  black  dots  which 
extend  to  the  dorsal  median  line ;  head  bright  pea-green,  dors^ 
caudal  spine  red.     This  is  the  most  common  variety. 

2.  Pea-green,  smooth,  with  lateral  oblique  white  bands  joined 
^  front  below  by  horizontal  white  bands  so  as  to  form  a  series 
^f  ^-like  marks,  the  apex  of  each  joining  the  lower  limb  of  the 
one  in  advance ;  head  green ;  dorso-caudal  spine  black. 

3;  Qrass-green,  smooth,  with  lateral  white  V-like  marks  as  in 
^0. 2 ;  the  oblique  bands  bordered  above  by  blackish  or  brownish  ; 
JPper  part,  especially  in  front,  more  or  less  dotted  with  white ; 
'^^  green,  with  a  pair  of  black  bands  on  each  side ;  dorso-caudal 
•pine  black. 

^-  Yellowish  green,  annulated  with  narrow  black  lines ;  with 
j^teral  white  V-like  marks,  the  oblique  bands  bordered  above  with 
black ;  head  bright  pea-green ;  dorso-caudal  spine  red. 

5.  Dull  green,  with  more  or  less  brown  dorsally  and  dotted  with 
^hite,  the  dots  more  or  less  tuberculate,  but  otherwise  smooth ; 
^th  lateral  white  V-like  marks,  the  oblique  band  bordered  above 
^th  brown  ascending  to  the  dorsal  median  line ;  head  green  with 
^  lateral  pair  of  black  bands ;  dorso-caudal  spine  black. 
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6.  Cbocokte-brown  to  nearly  black,  smooth,  with  white  dots 
dorsally  and  anteriorly,  with  lateral  white  Y-like  inark| ;  head 
slunir^  black  on  each  side ;  dorso-caudal  spine  shining  black. 

7.  The  same  as  No.  6,  with  lateiat  red  V-like  marks. 

Among  these  more  marked  varieties  others  were  noticed  which 
were  more  or  less  of  an  intermediate  character.  The  most  common 
variety  was  that  which  was  least  distinguishable  in  color  &om  the 
animal's  location,  the  tobacco-leaf,  »o  that  it  was  especially  fkvored 
in  its  preservation. 

Prof.  Leidy  Airther  remarked  that  the  past  season  had  appeared 
to  be  favorable  to  many  of  the  Lepidoptera.  Our  shade-trees  had 
been  greatly  ravaged  by  the  Orgyia;  many  of  the  poplars  had 
Bnlfered  from  the  Glostera  irwluaa,  and  be  had  observed  an  anasual 
quantity  of  the  Ailanthus  silk-worm,  Altacus  cynthia,  upon  the 
A ilanth US-trees.  The  Utter  was  introduced  here  in  1861,  by  Dr. 
Thomas  Stewardson. 

Dr.  Wm.  M.  Gray  was  elected  «  mepiber. 


OCTOBKB  3, 1882. 
The  President,  Dr.  Lbidt,  in  the  chair. 
Twenty -seven  members  present. 

Apparent  Bird  Tracks  by  the  Seashore Mr.  Thomas  Mckhan 

called  attention  to  what  appeared  to  be  the  track  of  a  three-toed 
bird  in  the  sand,  near  low-water  mark,  at  Atlantic  City.  They 
were  generally  regarded  by  observers  as  bird  tracks.    While 
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tioD  of  the  two  hind-legs,  made  a  tridentate  obstruction  to  the 
Mod  brpught  down  by  the  retreating  wave,  and  the  water  passing 
aroond  the  points  made  the  three  toe-like  grooves  which  resembled 
t  bird's  foot  from  one  and  a  half  to  two  inches  long.  The  crea- 
tures in  their  scrambles  for  protection  beneath  the  sand,  managed 
to  keep  at  fair  distances  from  each  other,  and  hence  there  was 
considerable  regularity  in  the  tracks  as  if  they  had  really  been 
prodaced  by  biMs. 

He  added  that  he  presented  the  observation  as  a  mere  trifle,  but 
he  could  not  help  remarking  that  if  by  any  means  these  trifid 
impresBions  should  get  filled  with  mud,  and  the  deposit  become 
sofid  rock,  it  would  be  very  natural  for  observers,  ignorant  of 
their  origin,  to  mistake  marks  like  these  for  the  tracks  of  birds. 

Scent  Organ  of  Papilio. — Mr.  H.  Skinner  remarked  that  the 
larva  of  Papilio  tumua  and  P.  troilus  when  irritated,  project 
from  a  slit  in  the  prothoracic  segment,  an  orange-colored  bifid 
organ.  The  apparatus  is  a  scent  organ,  and  gives  out  a  strong 
and  disagreeable  odor  perceptible  at  some  distance,  and  seems  to 
he  designed  to  defend  the  caterpillar  from  numerous  enemies. 

The  anatomy  of  the  organ  seems  to  have  escaped  investigation, 
M  most  authors  merely  mention  its  existence,  one  describing 
it  simply  as  fieshy.  It  has  the  appearance  of  being  a  solid  organ, 
hut  it  is  in  reality  hollow  throughout  the  entire  extent,  and  of 
^ery  thin  texture,  tapering  gradually  to  a  point.  It  is  drawn  in 
hy  invagination,  and  is  protruded  after  the  same  method.  If  the 
hirvse  be  held  so  that  the  sunlight  may  pass  through  the  extended 
Ofgan,  the  process  of  intussusception  may  be  distinctly  seen. 

Asymmetry  of  the  Turbinated  Bones. — Dr.  Harbison  Allen,  in 
the  course  of  remarks  on  the  asymmetry  of  paired  structures  in 
mammals,  invited  the  attention  of  the  members  to  asymmetry  in 
^«  inferior  turbinated  bones  of  the  human  subject.  This  asym- 
Wry  may  exist  independently  of  the  defiection  of  the  nasal 
upturn,  and  may  involve  the  entire  length  of  the  bones.  The 
'^^sal  chamber  may  also  be  asymmetrical,  and  even  the  choana  of 
oiie  side  be  much  smaller  than  the  space  of  the  opposite  side.  It 
^  thought  that  such  asymmetry  involving  the  pterygoid  pro- 
^^^Mes  of  the  sphenoid  bones,  was  due  to  early  and  probably 
preMtal  infiuences,  as  opposed  to  the  asymmetry  due  to  acquired 
<J«flection  of  the  septum. 

Some  peculiarities  of  the  fioor  of  the  nose  which  have  not  been 
^escribed,  were  defined.  Among  these  was  mentioned  the  eleva- 
^on  of  the  premaxilla  as  it  lies  on  the  floor  of  the  nose  above  the 
fevel  of  the  horizontal  plate  of  the  superior  maxilla.  This  eleva- 
^on  tended  to  conceal  the  inferior  turbinated  bone  from  inspection 
^fQm  the  anterior  nares.  Some  forms  of  obstruction  to  nasal 
'^piration  in  man  were  thought  by  the  speaker  to  be  due  to  the 
<^iiformation  of  the  parts  as  described.    A  peculiar  thickening  of 
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tbe  horizontal  plates  of  the  palatal  bone,  which  wa§  thought  to  iK 
within  the  range  of  normal  variation,  was  next  mentioned. 

The  erectile  character  of  the  mucous  membrane  of  the  nawl 
chambers,  while  best  developed  upon  the  middle  and  turliiiiRted 
bones,  is  also  present  about  the  organ  of  Jacobson-  This  phuc 
of  the  erectile  tissue,  while  rudimentai  in  the  human  subject,  ii 
highly  developed  in  the  lower  mammals,  and  is  esiM;ciall.v  coMpkv 
uoua  in  the  domestic  cat.  Microscopical  sections  of  the  org»m 
with  their  related  erectile  masses  were  exhibited,  and  attention 
invited  to  the  probable  use  of  the  masses  in  guarding  the  anterior 
orifices  of  the  nasal  chambers.  The  erectile  tissue  may  be  asA 
to  open  or  close  the  orifices  from  within  as  the  adductor  and  the 
abductor  muscles  of  the  wings  of  the  nostrils  may  close  or  opra 
them  from  without. 


The  following  were  ordered  to  be  printed  :- 


I 
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minoAnov  or  thb  habitat  o?  conbad*8  mttilus  bifub?atu8. 

BT  ROBERT  E.  G.  BTEARNS. 

In  the  late  Dr.  Philip  Carpenter's  Report  to  the  British  Asso- 
ciation (1856)  on  the  Mollusca  of  the  West  Coast  of  North  America, 
paragraph  39,  occur  these  words : 

*' During  the  years  1834-5,  Thomas  Niittall,  Esq.,  for  many 
years  Professor  of  Natural  History  at  Harvard  University, 
Cambridge,  U.  S.,  visited  the  then  almost  unsearched  shores  of 
California,  by  a  journey  across  the  Rocky  Mountains,  under  the 
escort  of  a  trading  company.  Although  his  object  was  principally 
botanical,  his  love  of  natural  science  induced  him  to  collect  all 
the  shells  he  could  meet  with ;  and  with  such  good  success,  that 
nianj  of  his  species  have  not  to  this  day  been  again  discovered. 
The  peculiar  interest  attaching  to  his  researches  is,  that  he  did 
not  visit  any  part  gf  the  coast  north  of  Oregon  or  south  of  San 
Diego.  There  is  no  danger,  therefore,  of  any  admixture  with  the 
shells  of  the  Gulf  district ;  and  his  collections  may  be  regarded  as 
the  type  of  the  Californian  fauna  strictly  so-called.  Leaving  the 
American  shores,  Mr.  Nuttall  visited  the  Sandwich  Islands, 
whence  he  only  brought  one  species  belonging  to  the  American 
fi^una,  viz.,  Hipponyx  Gray  anus ,  on  a  Pinna. 

"On  his  return  to  the  United   States,  via  Cape   Horn,  the 

description  of  the  marine  shells  was  undertaken  by  Mr.  T.  A. 

Conrad,  and  the  land  and  fresh-water  species  by  Mr.  Lea.     The 

letter  gentleman  communicated  his  paper  to  the  American  Philo- 

^phical  Society,  wherfe  it  will  be  found  in  the  '  Transactions,' 

^ol.  vi  J  Mr.  Conrad  read  his  paper  before  the  Academy  of  Natural 

Sciences  of  Philadelphia,  in  January  and  February,  1837.     It  is 

Published  in  the  second  part  of  the  '  Journal '  of  the  Society,  vol. 

^,  pp.  227-268. 

*  «  «  «  «  «  « 

"The  work  bears  the  appearance  of  undue  haste,  *  *  *  the 
localities  cannot  always  be  depended  upon,  *  *  *  and  the  descrip- 
^ons  being  in  English  would  not  have  been  entitled  to  claim 
Precedence,  were  it  not  that  they  are  accompanied  by  tolerably 
'^gnizable  figures^" ' 

'  Jour.  Ac.  N.  8.,  v.  7,  PL  18,  f.  14.    8p.  2184,  Jay's  Cat.,  p.  77,  4th  ed., 

1852. 
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On  page  109  or  the  s&me  (1856)  report  of  Carpenter's,  be  |im 
Mytilui  hifari-atug,  Conr.,  Jay,  2184,  "  Sandwich  Is." — "  on  rocb, 
bare  at  low  water — Conr.";  and  adds:  "No  knowledge  of  tbt 
locality  of  this  shell  exists,  except  the  Btatement  of  Conrad,  wiiich 
alone  is  not  binding,  and  its  iippeorance  among  the  Mexican  W« 
shells,  the  collectors  of  which  brought  home  nothing  from  tbe 
Sandwich  Islands." 

On  page  563,  in  paragraph  02,  of  Carpenter's  second  report 
(1863),  in  commenting  on  the  species  and  figures  in  Bee*A 
"Conch.  !.,"he  prints  as  follows  :  "41,  Myt.ilu»bifurcaUu(,Cia%' 
J.  A.  N.  t  ,b.i     L''"  tsigns  Ills  Nuttallian  8i>ccies  W 

California ;  but  it  is  the  cor  Sandwich  Is.  spyevies,  teste  Pto- 

The  Californian  shell,  w  me  sculpture,  Is  a  Seplifer,tiA 

is  tiie  S.bi/urca(tt»  of        a.  |" 

So  far  as  regards  the  t^andv  Islands  form,  at  this  moment  1 
am  without  specimens  for  <  larison,  and  am  satisfied  witi 
Pease's  identification  as    to  *  resemblance.     While  Conrri 

was  very  often  somewhat  c  in  hie  work,  in  the  case  before 

us  he  was  correct,  and  C'  s  criticism  in  this  inst&nce  m 

not  deserved,  as  both  Sej  id  MyHlus,  that  is  to  say  both 

Reeve's  and  Conrad's  species,  j  found  at  San  Diego,  and  ai 
examination  of  numbers  of  specimens  collected  by  different  partiw 
during  the  past  ten  years,  shows  that  an  examination  of  the 
interior  of  the  valves  is  necessary  in  order  to  determine  to  whicii 
group  specimens  belong.  I  have  been  unable,  after  the  meat 
careful  inspection,  to  find  any  external  differences  by  whiob  1 
could  separate  them. 

The  Septifer  from  the  Gulf  of  California,  in  the  Xantas  od- 
lection  No.  118  =  169  of  the  Mazatlan  Catalogue,  I  am  not 
familiar  with,  and  would  suggest  its  comparison  with  iS.  bifurcabo, 
but  Carpenter's  MytUui  multiformin,  No.  Ill  of  the  Xantns  list 
^  169  of  the  Mazatlan  Catalogue,  I  should  regard  as  the  southeiv 
form  of  Conrad's  Mytilug  bi/urcatua.  Specimens  of  the  two 
species  are  contained  in  my  collection,  in  that  of  the  Philadelphi* 
Academy,  and  in  the  National  Museum,  Washington. 
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SOTIFESA  WITHOUT  BOTABY  0B0AH8. 
BT  PBOF.  JOSEPH  LEIDT. 

The  Rotifera  or  Wheel-animalcules,  form  a  small  class,  abundant 
in  kind  and  found  almost  everywhere  in  association  with  Algte, 
aad  with  Infusorians  to  which  they  were  formerly  considered 
to  belong.  Later  they  have  been  recognized  as  not  having  the 
simple  cell  structure  of  the  latter,  and  for  a  time  were  regarded 
18  pertaining  to  the  Crustacea.  They  are  now  commonly  looked 
upon  as  belonging  to  the  group  of  Worms,  but  their  relative 
position  cannot  yet  be  considered  as  positively  determined. 
They  generally  possess  a  chitinous  integument  with  a  more  or  less 
innulaie  disposition  or  tendency  to  articulate  division ;  but  they 
are  destitute  of  limbs.  Some  are  provided  with  a  carapace  and 
recall  crustacean  forms,  but  in  other  points  they  exhibit  but  little 
likffliess  to  them.  Their  usually  striking  characteristic,  the  rotary 
disks,  from  which  they  are  named,  is  not  possessed  by  any  well- 
iwrked  Crustacean.  Among  the  Rotifera,  however,  there  appear 
to  be  some  which  do  not  possess  the  rotary  organs,  at  least  in  the 
mature  condition,  and  yet  in  all  other  respects  the  animals  conform 
ia  stracture  with  ordinary  forms. 

Dnjardin  (Infnsoires,  1841,  663,  PL  22,  fig.  2)  was  the  first  to 
describe  a  Rotifer  destitute  of  rotary  organs,  to  which  he  gave 
tke  name  of  Lindia  torulosa.  It  is  a  free,  swimming,  worm-like, 
^escopic  form,  common  in  the  class. 

Gosse  (Annals  and  Mag.  of  Nat.  Hist,  1851,  viii,  199)  described 
an  allied  form,  without  rotary  organs,  under  the  name  of  Taphro- 
^mpa  annulosa. 

Cobn  (Zeits.  f.  wissens.  Zoologie,  1858,  28*7,  Taf.  xiii,  fig.  1,  2) 
^lescribed  a  Rotifer  resembling  Lindia,  but  possessing  rotary 
Ofgans  He  supposes  it  to  be  the  same ;  and  suspects  that  in  the 
*oimal  obserA^ed  by  Dujardin,  the  rotary  disks  had  been  withdrawn, 
^  a  manner  common  to  the  class.  He  remarks  that  the  existence 
of  a  Rotifer,  without  vibratile  cilia,  would  be  a  rude  abnormity  in 
^be  class,  the  more  so  because  the  possession  of  cilia  is  the  most 

• 

iJaportant  character  which  separates  the  Rotifers  from  the  Crus- 
taceans, 
h  a  marginal  note  I  find  that  some  years  ago,  at  Newport, 
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R.  I.,  I  observed  a  Rotifer  apparently  devoid  of  rotary  orguB, 
which  I  took  to  be  the  Lindia  of  Dujurdin. 

However,  even  previously  to  Cohn'a  com  muni  cation  {see  ibwi 
Proceedings,  I><5'7,  204),  1  described  an  aaimal  which  I  regatdtd 
as  a  Rotifer,  without  doubt  entirely  destitute  of  the  cbaracteiistie 
rotary  organs  or  any  trace  whatever  of  vibratile  cilia.  Itmt 
named  Dictyophora  vorax;  and  it  is  quite  different  in  form 
the  preceding  animals.  It  is  spheroidal,  inarticulate,  withoat 
carapace,  or  jointed  tail ;  and  possesses  a  large  protractile  uA 
retractile  pouch  or  cup,  as  a  substitute  for  the  ordinary  roUij 
disks.  It  is  attached  to  fixed  objects,  and  has  been  observed 
several  occasions  adherent  to  stones  and  the  glassof  anaquarino. 
The  description  of  the  animal,  unaccompanied  by  ilhistrstiao, 
seems  never  to  have  attracted  attention. 

Some  years  subsequently,  Meczincbow  (Zeits,  f,  wis.  Zoolopt^ 
1866,  34B,  Tttf,  six)  described  a  similar  Rotifer  to  mine, 
the  name  of  Apsilus  lenU/ormis,  It  was  found,  at  OieMOi, 
attached  to  the  leaves  of  Nymphxa  lutea.  It  is  larger  tbM 
Dictyophora,  and  differs  mainly  in  the  possession  of  bristlwl 
tentacles  (*'  OerUhlorgane  ")  and  a  ganglion  to  the  ponch,  neitlw 
of  which  were  observed  by  me  in  Dictyophora. 

The  following  year,  Claparede  (An.  d.  Sc.  Nat.,  186T,  viii,  13, 
PI.  4,  figs,  3,  4}  descril>ed  another  Rotifer,  without  the  char»C- 
teristic  organs,  under  the  name  of  Batatro  calvvs.  It  resemblfli 
the  earlier  described  forms,  and  was  observed  to  be  parasitic  on 
worms,  in  the  River  Seime,  Canton  of  Geneva. 

A  shoi^t  time  since,  Mr.  S.  A.  Forbes  (Am.  Month.  Mict«. 
Jour.,  1882,  lOa,  161),  of  Normal,  Illinois,  described  a  Rotifer, 
destituteof  rotary  disks,  with  the  nameof  Cupelopagus  bucinedat' 
It  was  found  attached  to  the  glass  of  an  aquarium,  and  it  appear* 
to  me  to  bo  so  nearly  like  Dictyophora  vorax,  that  I  suspect  itW 
be  the  same. 

More  recently,  while  examining  some  Plumalella  diffiaa  from 
the  Schuylkill  River,  below  Fairmount  dam,  my  attention  w»* 
attracted  to  several  groups  of  Megalutrocha  alba,  attached  to  tlw 
tubes  of  the  former,  and  surrounding  another  animal  of  atrangs 
and  novel  character.  This  on  examination  proved  to  be  anothff 
remarkable  Rotifer,  without  rotary  organs,  and  it  is  the  interest 
which  attaches  to  this  discovery  which  has  led  to  the  present 
communication.    As  with  many  analagous  things,  I  had  not  tbe 
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mm  to  give  it  dne  study,  and  yet  I  felt  that  if  I  reserved  it  for 
htare  investigation,  I  might  never  meet  with  a  more  favorable 
qportonity  for  the  purpose. 

.  The  new  Rotifer  I  propose  to  name  Acyclus  inquietus,  from  its 
Mug  destitute  of  wheels,  or  ciliated  disks,  and  from  its  apparently 
Wttess  habit.  It  is  considerably  larger  than  Megalotrocha, 
^Misares  nearly  a  half  line  long,  and  can  readily  be  diHtinguished, 
h  gpnupe  of  the  latter,  with  the  naked  eye.  It  was  observed  in 
i^t  instances,  in  each,  alone  and  always  enclosed  in  a  group  of 
the  Megalotrocha^  above  which,  from  its  greater  size,  it  towered 
Ske  a  giant  in  a  crowd.  In  its  constitution,  for  the  most  part  it 
manbles  Megalotrochaj  and  is  attached  in  the  same  manner.  In 
ite  movements  it  bends  rather  abruptly  in  different  directions  and 
ennres  downward  so  as  to  bring  its  prehensile  mouth  on  a  level 
lith  the  currents  produced  by  the  rotary  disks  of  the  surrounding 
Xe^otrochse.  Sometimes  alone  or  in  company  with  the  latter, 
itaoddenly  contracts  and  then  more  slowly  elongates  and  resumes 
iU  bending  motions,  scarcely  for  a  moment  appearing  in  an  erect 
ittUude.  Occasionally  it  will  even  double  on  itself  to  such  a 
^kgree  that  the  extremities  are  approximated,  or  as  the  motion  is 
commonly  expressed,  the  head  nearly  touches  the  end  of  the  tail 
or  point  of  attachment.  The  movements  of  the  creature  recalled 
tome  those  of  the  avicularia  of  some  of  the  marine  Polyzoa,  or  of 
the  pedicellaria  of  Echini. 

At  one  time  I  had  the  opportunity  of  seeing  an  in(fividual  of 
flunatella  with  outspread  arms,  and  in  its  immediate  vicinity  a 
git)op  of  MegalotrochsB  with  open  disks  and  an  Acyclus  in  its 
Jttidgt,  together  with  two  worms  of  the  genus  Dero,  with  extended 
^  expanded  branchial  tails,  all  acting  together  in  concert, 
H^rently  perfectly  regardless  of  the  presence  of  one  another — 
i&eeamates  partaking  of  the  same  repast. 

Acyclus  is  translucent  whitish  with  the  thicker  part  of  the  body 
yellowish  or  brownish,  due  to  the  color  of  the  capacious  intestine 
Shining  through  the  integument.  It  was  difficult  to  obtain  a  clear 
^accurate  view  of  the  exact  mode  of  attachment  and  the  internal 
^tiucture  of  the  animal,  from  its  incessant  motions,  its  becoming 
^ninkled  in  contraction,  and  from  its  being  obscured  by  the 
■^Wounding  bunch  of  Megalotrochee.  In  the  attempt  to  remove 
t^,  the  Acyclus  was  detached  and  then  would  contract  to  such 
^  degree,  that  nothing  could  be  determined  as  to  the  arrangement 
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of  its  oi^^a.  Under  tbe  circuinstances  the  acoompanying  figure 
1,  Plnte  II,  of  the  animal,  ia  to  be  regarded  aa  only  approx- 
imately correct.  Most  of  the  individuals  seen  were  naked,  like 
Megalotrocha,  but  had  adherent  a  profhsion  of  eggs.  In  two 
inatances  the  Bntmal  was  included  in  a  copious  colorless  gelatinons 
sheath,  ns  represented  in  the  figure,  but  had  also  adherent  a  lai^ 
bunuh  of  eggs,  in  one  of  which  bunches  I  counted  upwards  of  fifty. 

The  head  of  Aci/clus  substitutes  the  rotary  disk  of  the  Megai- 
olrocha  and  other  Rotifers  provided  with  this  oi^n.  It  is  in  tbe 
formof  a  cup  prolonged  at  the  mouth  into  an  incurved  beak,  as  rep- 
resented in  figures  1—4.  It  is  retractile  and  protmsile,  contractile 
and  expansile.  When  protruded  and  expanded  the  month  gapes 
widely,  and  the  beak  becomes  more  extended,  bat  always  remaine 
incurved.  The  mouth  is  bordered  by  a  delicate  membr&n^ 
extending  to  the  rounded  end  of  the  beak  and  presenting  a 
festooned  appeiti'ance.  In  contraction  of  the  month  the  marginal 
membrane  becomes  iuflccted,  the  orifice  constricted,  and  the  beak 
more  incurved.  In  contraction  of  the  head  or  oral  cup,  it  is 
reduced  to  half  the  bulk  of  its  expanded  condition,  while  the 
mouth  is  constricted  antl  the  beak  is  rolled  in  a  single  spiral 
inwardly  as  seen  in  figures  2,  3. 

The  extension  of  the  head  below  forms  a  narrowed  and  trans- 
versely wrinkled  neck  which  expands  into  the  body.  The 
expansion  nnd  contraction  of  the  head  appear  to  be  dne  to  the 
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ope.    The  jaws  are  composed  of  a  parallel  series  of  about  twenty 
eih. 

Thie  body  of  the  animal  is  fusiform  or  elliptical  and  narrows 
(to  a  long  tail,  attached  by  the  end.  In  contraction,  the  body 
od  tail  become  more  or  less  wrinkled  transversely,  as  in  Megalo- 
*odui.  The  tail  is  occupied  by  retractor  muscles  extending  from 
bewails  of  the  body.  The  cavity  of  the  latter  is  occupied  by  a 
apadous  stomach,  elliptical  in  shape  and  extending  from  the 
naitfax  to  the  root  of  the  tail,  but  its  mode  of  termination  I  did  not 
ielect  The  anal  aperture  occupies  a  position  near  the  latter,  but 
to  exact  character  I  also  failed  to  determine.  The  interval  of 
ke  stomach  and  wall  of  the  body  is  occupied  by  the  ovaries  and 
mL  In  the  vicinity  of  the  lower  extremity  of  the  stomach  there 
rere  several  yellow  spherical  balls ;  a  large  one  with  concentric 
ajera,  and  several  small  ones  apparently  of  the  same  nature.  The 
sbancter  of  these  I  could  not  make  out  An  ovum  was  observed 
to  be  discharged  in  the  vicinity  of  the  anal  aperture,  but  its  outlet 
1^  not  distinguished.  The  ova  are  large  and  oval,  and  exhibit 
DO  signs  of  segmentation  at  the  time  of  extrusion. 

The  embryo,  figs.  6,  6,  developed. in  the  egg  exterior  to  the 
ptrent,  at  the  time  of  its  escape  is  a  soft  worm-like  body,  with  a 
Unnt  head  end  and  tapering  behind  to  a  rounded  tail  end  in  the 
dorsal  view.  The  head  end,  not  distinct  from  the  body,  is 
VBtiactile;  and  the  terminal  mouth  is  furnished  with  vibratile 
dlia,  which  are  also  retractile.  The  posterior  part  of  the  body 
u  indistinctly  divided  and  is  retractile  in  a  telescopic  manner.  In 
the  lateral  view  the  tail  end  appears  slightly  notched  or  furcate, 
^th  one  branch  longer  than  the  other.  The  head  exhibits  a  pair 
of  minute  red  eye-points,  and  a  short  distance  behind,  it  presents 
I  minute  pointed  papilla,  with  a  still  more  minute  bristle  at  the 
Mmmit.  The  embryo  swims  and  moves  about  very  much  in  the 
iBsaner  of  the  common  Rotifer,  often  adhering  by  the  tail  end, 
Ktracting  head  or  tail  and  successively  elongating. 

The  chief  distinctive  characters  of  the  animal  thus  described  are 
M  follows : 

%tliB  iaqiiietiii. 

Body  fusiform,  tapering  behind  into  a  long  narrow  tail-like 
i^ypendage,  by  which  it  is  attached,  not  distinctly  annulated,  but 
^mlng  transversely  wrinkled  in  contraction.  A  non-ciliated 
^^'^Uke  head  prolonged  into  an  incurved  digitiform  appendage 
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(as   a  snbstitiite   for   the    usunl   trochal   disk),    contractile  tut 
retractile. 

Length  of  the  animal  from  1-2  to  1-5  mm,;  breadtli  of  bodj 
015  to  0-21  mm-  Length  of  head,  with  moderate  extension  cf 
the  digitiform  appendage,  0-216  to  0-27  mm.;  breadth,  0-1610 
0-18  mm.  Ova,  0-1  to  0-133  long,  by  0-06  to  0-09  mm.  broid. 
Embryo,  0-3(i  mm.  long  by  O'OG  wide  at  the  bead  end. 

With  the  figures  of  Acy>:tu»,  for  comparison  with  this  and  otbet 
Rotifers  devoid  of  trocbal  disks  which  have  been  described,  I 
have  given  one,  fig.  T,  of  DicUjophora,  drawn  ft-om  observation  of 
the  animal  some  years  subsequent  to  its  discovery.  The  creatnn 
was  attached  to  objectsin,  and  to  the  inner  surface  of,  an  aqnarium 
and  conld  not  be  examined  advantageously;  and  I  had  def*mi 
my  investigation  of  the  animal  to  a  more  tarorahle  opportimitj. 
Under  the  circumstances  the  drawing  must  be  viewed  as  onlj 
approximately  correct.  As  previously  indicated,  the  origiwJ 
description  of  Diclyophora  vorax  occurs  in  these  Proceedings  lot 
1851.  Since  then  I  have  had  several  opportunities  of  observing 
it,  and  it  appears  readily  to  be  introduced  and  reproiluced  in  u 
aquarium  with  water  and  aquatic  plants  from  the  rivera  of  on 
vicinity. 

Diciyophora  is  oval  or  ovoid,  with  the  narrovfer  pole,  con*-  | 
Blinding  with  the  position  of  tiie  mouth,  truncated,  and  it  adheres  i 
by  a  small  disk  or  sucker  to  one  side  of  the  broader  pole.  Tbt 
animal  has  the  power  of  turning  on  its  point  of  attachment,  but 
whether  it  has  the  power  of  detaching  itself  at  any  time  I  did  not 
ascertain,  though  the  same  individual  appeared  after  some  ii»)^ 
not  to  have  changed  its  position. 

Tlie  body  is  transparent,  colorless,  and  even,  and  exhibits  no 
signs  of  annulation,  nor  does  it  become  transversely  wrinkled  l^ 
contraction.  The  external  chitinous  wall  presents  an  appesmiic* 
of  scattered  granules  or  minute  tubercles.  The  interior  exhibit* 
the  digestive  apparatus  and  other  organs,  mostly  more  or  iese 
obscured  by  an  accumulation  of  eggs  in  various  stages  of  devel- 
opment. 

From  the  truncated  extremity  of  tlie  body,  the  animal  projects 
a  caiwlcioua  di^licjitc  luembiaiious  cup,  lorujing  more  than  half  * 
sphere  and  more  than  half  the  size  of  the  body.  At  will  the  cop 
is  entirely  withdrawn  into  the  body  and  the  orifice  of  this  becoW^ 
contracted  and  puckered  into  folds  radiating  from  a  central  poio* 
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or  orifice.  When  protruded  tlie  ciip  expands  outwardly  like  an 
op<*nin^  umbrella,  and  when  fully  expanded  equals  the  breadth  of 
the  body  with  more  than  half  its  depth.  It  is  provided  with  an 
irregular  reticulation  of  delicate  muscles,  mostly  longitudinal  and 
a  few  transverse,  and  scarcely  distinguishable  from  wrinkles. 
Other  muscles,  acting  as  retractors,  extend  from  the  membranous 
cup  to  the  inner  wall  of  'the  body  of  the  animal.  The  cup  or  net 
substitutes  the  ordinary  trochal  disks  of  Rotifers  and  appears  as 
a~  most  efficient  means  in  catching  the  animalcules  which  serve  as 
food  to  Dictyophora, 

The  prehensile  cup  opens  into  a  capacious  sac  which  is  within 
the  body  and  occupies  a  good  portion  of  its  upper  half.  The  sac 
at  bottom  communicates  with  :i  mastax  nearly  central  in  position. 
This  is  provided  with  a  pair  of  jaws  each  consisting  of  a  larger 
tooth  and  a  vertical  series  of  four  smaller  ones.  The  jaws  are 
observed  to  be  in  frequent  motion,  as  usual  in  Rotifers. 

The  mastax  opens  into  a  capacious  sacculated  stomach  of  a 
brownish  or  yellowish  color.  The  outlines  of  the  different  jDor- 
tions  of  the  alimentary  apparatus  are  difficult  to  make  out  from 
their  being  more  or  less  obscured  by  the  ova  with  embryos  con- 
tiguous to  them.  Muscular  fibres  pass  from  the  viscera  to  the 
outer  wall  of  the  coelum,  or  body-cavity.  Adherent  to  this  wall 
there  are  situated  at  different  points  whitish  bodies,  similar  to 
those  seen  in  other  animals  of  the  class,  the  nature  of  which  is 
unknown. 

Numerous  ova,  in  all  conditions  from  the  earliest  to  those 
which  contain  fully  developed  embryos,  occupy  the  body-cavity 
of  Dirhjophora,  sometimes  in  such  numbers  as  to  obscure  every- 
thing else  from  view. 

Various  specimens  of  Dictyophora  with  extended  cup  measured 
from  OM)  to  1  mm.  in  length.  Closed  specimens  from  0*35  to  0*6 
ram.  long  by  0*28  to  0'5  mm.  broad.  Ordinarily  the  body  measured 
from  0*45  to  0*6  mm.  long  by  0'35  to  0*5  ram.  broad.  The  cup  in 
several  ranged  from  0*26  to  0*5  mm.  both  in  height  and  breadth. 

The  animal  is  exceedingly  sensitive,  and  with  the  slightest 
disturbance  withdraws  its  net.  It  feeds  especially  on  smaller 
animalcules,  and  in  one  instance  upwaixls  of  fifty  of  these  were 
squeezed  from  the  stomach. 

From  Apttilus  lenlif or  mis,  Yrhich  Dirfyophoro  closely  resembles, 
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it  differs  Mpecitill.V  in  the  abeenoe  of  tltc  latirni  ant. 
conspicuous  gangliuD  of  the  oe|ilialic  cup. 

While  Lindia,  Taphrocampit  ami  Balatro  maj  he  open  lotbtl 
suspicion  of  )xisti08siug  (biliary  rotifurm  disks,  wliich  |>er)ut|iil 
wra  Ofluoeaied  when  tlie  animals  were  observed,  the  same  u 
i)i'  tlie  case  with  Dictyaphora,  Ap^tun  and  Acychiif, 

As  iTinarlced  by  Mr.  Forites,  the  former  name  liad  been  pi 
o(icupi<'d ;  and  thua  if  the  Cupelopagun  should  prove  lo  be^ 
same,  this  uame  may  propeHy  supply  its  place. 


REFERENfES  Tn  PLATE  II. 
FigM.  1-0.     Aeyflan  inquiefig. 
Fig.  I.     TLe  animal  BXtcndeil,  eudosetl  with  eggs,  iu  a  gi'latii 

Maguified  SG  diametei-s. 
FigH.  3,  S.     DiBereiit  degrees  of  cuutraction  of  the  liead-uiip.     MtguftsA 

1)G  diameters. 
Fig.  4.     Atterior  view  at  tbe  headcup.     Magiiifled  108  diainet«is. 
P!gs.  S,  S.     Front  and  side  view  uf  tbe  embryo.     M^'UifleU  60  iltanittOK 
Fig.  7.    JHetgopTufra  terax,    Animal  with  its  heatl-cup  axUndo'l.    Hbg- 

nified  75  diametei'H. 
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October  10. 
The  President,  Dr.  Leipy,  in  the  chair. 
Twenty-three  persons  present. 

A  paper  entitled  "  Snares  of  Orb-Weaving   Spiders,"  by  the 
Rev.  Henry  C.  McCook,  was  presented  for  publication. 


October  17. 
The  President,  Dr.  Leidt,  in  the  chair. 
Twenty -six  persons  present. 

On  ike  Mode  of  Entrance  of  the  Sporidia  of  Parasitic  Fungi, — 

Hr.  Thomas  Meehan  exhibited  specimens  of  Fanicum  sanguinale 

L.,  the  *'  Crab-grass  "  or  "  Fall-grass  '^  of  the  Northern  States, 

which  were  infested  with  a  species  of  smut,  according  to  Mr.  Ellis 

»Bied  to  Ustilngo  juncei,^  but  which  were  of  interest  chiefly  for 

the  light  they  might  throw  on  the  still  disputed  question,  whether 

the  sporidia  of  the  lower  forms  of  fungi  were  introduced  to  the 

infested   plant   from  the  outside,  or  in  some  way  through  the 

circulatory  system.     There  seemed  to  be  some  difficulties  in  the 

Way  of  the  belief  that  the  introduction  could  be  through  the 

loots,  and  the  spores  find  their  way  through  the  plant-structure 

to  the  surface — and  yet  there  were  some  positive  facts  on  record, 

which,  unless  controverted,  showed,  impossible  as  it  might  seem 

from  a  physiological  and  structural  point  of  view,  that- there  were 

good  reasons  for  that  belief.     He  referred  to  papers  by  Dr.  E. 

Queckett,  in  the  "  Transactions  of  the  Linnaean  Society,"  especially 

the  one  published  in  vol.  xix,  p.  137,  detailing  experiments  with 

potted  plants  of  rye  and  other  grains  watered  with  water  in  which 

the  Bporidia  of  the  ergot  had  been  infused.     The  plants  so  watered 

in  every  case  reproduced  the  ergot  in  the  grain  of  the  growing 

pliotg— and  in  no  case  did  ergot  appear  in  the  plants  which  had 

oi^nary  water  applied  to  them. 

The  case  now  exhibited  tended  to  strengthen  the  observations 
of  Queckett.  Usually  specimens  of  affected  grass  might  be  found 
where  the  herbage  was  growing  in  a  mass,  and  a  person  could  not 
tell  whether  the  specimens  were  all  from  one  plant  or  not.  In  this 
<*8e  the  specimens  of  Fanicum  were  all  growing  in  a  cultivated 
*«W,  and  in  tufts  distinct  ftrom  one  another.     The  plant  from 

.  ^itoe  this  oommunication  was  made,  Mr.  Ellis  identified  the  fungus 
with  UttHago  Rabenhariiiana. 

17 
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which  these  spccimenB  were  gathered,  was  Btiri'oundod  by  otberi 
the  culms  of  these  surrounding  ones  interlacing  those  of  theplu 
exhibited,  but  only  this  one  plant  was  infected.  He  did  not  OOM 
the  number  of  culms,  but  felt  safe  in  saying  there  were  overflft; 
In  walking  through  this  field  among  many  hundreds  of  plsnlst 
this  Panicum,  he  saw  only  one  other  plant,  which  in  likenujmi 
was  infested.  This  had  ono  perfect  panicle  only  among  tl 
numerous  infested  ones— the  interlacing  branches  of  aiirrouDdii 
plants  of  the  same  species  being  free,  as  in  the  other  inBtAM 
It  was  scarcely  credible  that  sporidia  of  the  I'tftilago,  floatii 
through  the  atmosphere,  sottleil  on  fifty  separate  cnlms  of  o 
plant,  and  not  one  on  the  culms  of  adjiicent  plants  whiclim 
growing  in  and  among  theui.  Again,  the  leaves  of  the  Pnnict 
have  a  large  sjiatbaceous  sheath,  two  or  three  inches  long.  T 
UsHlago  attached  the  panicle  while  closely  swalhed  in  this  she* 
and  fully  perfected  its  growth  entirely  therein.  He  had  indt 
to  unfold  the  sheath  in  order  to  detect  the  mass  of  "smnt" 
which  the  embryonic  panicle  was  reduced,  in  order  to  detect 
presence.  Only  the  peculiar  appearance  of  the  grassy  tuft  havi 
no  inflorescence  as  in  the  ease  of  its  neighbors,  drew  attention 
the  plant  in  the  first  instance.  If  it  seemed  incredible  that  G 
cidms  Interloebed  with  as  many  from  other  plants,  should  ei 
receive  a  germinating  spore  alone,  it  was  still  more  incredible  t 
the  spores  should  have  found  their  way  from  the  outside  to 
interior  of  these  tightly  twisted  sheaths. 

These  observations  did  not  prove  that  the  sporidia  entered 
plant  by  the  roots,  and  made  their  way  in  some  incomprehensi 
manner  through  the  structure  to  the  inflorescence ;  but  they 
render  the  external-entrance  hypot^ie8isdoubtAil,and,  in  connect 
with  Qiieckett's  exj^eriraents,  are  possibly  of  some  worth. 

Dr.  Leidy  made  some  remarks  on  Mr.  Meehan's  communicati 
showing  that  the  tendency  of  modem  observations  rather  favo 
the  view  that  the  entrance  of  the  sporidia  of  microscopic  fn 
was  from  the  outside. 

Hej-'ial  Churacterx  in  t'eiiliololaxuf. — Mr.  Meeuan  exhibi 
some  fruit  of  CKjiliahitasiin  Furlunii.  a  Chinese  tree,  this  pi 
growing  on  the  grounds  of  P.  J.  Berckmans,  at  Augusta,  Qeoi^ 
This  tree  had  for  many  years  produced  male  flowers  only.  Dur 
1882,  it  produced  abundance  of  fVuit.  It  showed  that  the  ge 
was  not  truly  dioecious,  and  further  it  afforded  an  ilUistrat 
now  not  uncommon,  that  trees  a  long  time  of  one  sex  only,  wo 
sometimes  change  to  another.  Sex  is  not  an  invariable  cl 
acteristic  in  an  individual  tree. 

A  New  Inf'iix'iriaii  hclonginij  to  the.  Oenus  Pyxicola, — F 
Leidy  exhibited  drawings  of  an  inf\isorian,  a  species  of  Pyxic 
which  appeared  to  be  different  from  those  previously  descril 
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It  is  of  frequent  occurrence,  attached  to  the  tubes'of  Plumatella, 
Urnaklla  and  Cordylophora,  on  stones,  in  the  Schuylkill  River, 
below  Fairmount  dam.  In  shape  it  resembles  Pyxicola  pusilla 
and  Raffinis^  fresh-water  forms  of  England,  but  is  annulate  as  in 
P.iodaliSj  a  salt-water  form.  It  is  represented  in  figs.  8  and  9,  PL 
n,  and  presents  the  following  characters : — 

Pyxicola  annulata.  Lorica  urceolate,  slightly  curved,  inflated 
towards  the  middle,  tapering  below,  cylindrical  and  feebly  con- 
tracted at  the  neck,  and  with  the  apeiture  oblique  and  circular ; 
Variably  annulate,  mostly  at  the  neck,  often  at  the  middle ;  color 
chestnut-brown,  but  colorless  when  young ;  pediclo  short,  always 
colorless.  The  contained  animalcule  is  of  the  usual  shape ;  with 
an  attached  operculum,  which  is  of  the  same  color  as  the  lorica, 
tnd  is  protruded  beyond  this  when  the  animal  is  fully  extended. 
Length  of  lorica,  0.52  to  0.792  mm. ;  breadth,  0.02  to  0.0264  mm. ; 
length  of  pedicle,  .004  to  .008  mm. 

The  following  was  ordered  to  be  printed  : — 
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8KARE8   OF   OBB-WEATIITO   SPIDERS. 
IJt  Rev.  llBNBT  C.  McCook:  D,  D. 

Tlif  tliaraoteristics  u|ion  whicli  the  true  spiders  should  h& 
classified  itito  principal  groups  have  not  beeu  agreed  upon  b,v 
araiieologtsts.  Without  entering  upon  the  diecuesion  I  have 
ftccepted  the  arraogement  of  Prof,  Thorell  of  Upsata,  which  ia  sub- 
stantially that  of  Latrcille,  and  is  based  iijion  the  spinning  habits 
of  the  nnimal.  That  it  is  open  to  objection,  can  readily  be  shown  ; 
but  on  the  whole  it  ttppears  moru  satisfactory  than  any  other.  In 
accordance  witli  this  arrangement  we  have  two  great  groups  or 
di\-i3ions ;  first,  (he  Sedentary  Spiders,  whose  habit  is  to  remain 
(for  the  most  part)  upon  or  in  their  web  and  capture  their  prey 
by  means  of  anaresj  second,  the  Wunttering  Spiders,  who  hunt 
their  food  upon  the  ground,  the  water  or  trees.  The  first  division 
is  subdivided  into  sections  according  to  the  general  character  of 
the  web;  the  second,  according  to  the  chief  peculiarity  of  the 
spider's  action  or  gait. 

The  following  tabulaled  statement  will   present  this  arrange- 

CLA93  ARACHNIDA. 
OBDEB  ABAREA. 

I.  Fir:fl  Divixiou. 
Sadentkr;  Spideri. 

Section  1.  Orbitelariffi,  Orb-weavers. 
"       2.  Retitelariffi,  Line-weavers. 
"       3.  Tubitelarise,  Tube-weavers. 
"       i.  Territelarift',  Tunnel- weavers. 

II.  Second  Division. 
Tkndsiing  Spldarl. 

Section  5.  Citigradie,'  Citigrades. 
"       6.  Laterigrada;,  Laterigrades. 
"        7-  SaltigradiE,  Saltigrades. 

'  Prof.  Thorell  MUgaa  the  Laterigrades  to  the  5th  section,  the  Citi- 
grades to  Uie  Sth.  I  have  ventured  to  bo  far  change  this  arrangement  ae 
to  reverse  the  positions  of  the  Laterigrade«  and  Citigradea.  The  Citigradea 
appear  to  me  to  approach  the  Tubeweavera,  both  in  structure  and  economy, 
more  nearljr  than  the  Laterigrades.  So  also  the  step  from  the  Citigrades 
to  the  Laterigrades  though  the  genua  Dolomede*  appean  more  natural 
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This  arrangement,  based  in  the  main  upon  the  economy  of  the 
animal,  will  be  found  to  harmonize  closely  with  the  classification 
into  families,  genera  and  species  based  upon,  structural  character- 
istics. "  • 

I  propose  in  this  paper  to  appl3^  this  principle  of  arrangement 
according  to  economy  to  the  first  section  of  the  Sedentary 
Spiders — the  Orb-weavers.  It  should  be  understood  that  the 
classification  proposed  is  simpl}'  tentative,  and  in  its  present 
form  is  incomplete.  It  is  given  with  the  hope  that  it  may  lead  to 
something  better  by  fixing  the  attention  of  the  very  few  students 
of  our  spider-fauna,  among  whom  no  such  grouping  has  hitherto 
been  proposed.  Moreover,  it  is  hoped  that  the  arrangement  may 
have  some  interest  to  naturalists  generally  as  bearing  upon  the 
correspondence  between  structure  and  economy  and  the  value  of 
habit  as  a  factor  in  classification. 

An  orb-web  may  be  defined  as  a  series  of  right  lines  radiating 
from  a  common  centre,  and  crossed  at  intervals  by  other  right 
lines  attached  at  the  points  of  contact  and  covered  by  viscid  beads. 
Orb-webs  are  divided  generally  into  Vertical  snares  and  Horizontal 
snares,  according  as  they  are  perpendicular  to,  or  parallel  with,  the 
plane  of  the  horizon.  The  Vertical  snares  I  have  subdivided 
into  (1)  Full  Orb,  (2)  Sectoral  Orb,  (3)  Actinic  Orb,  (4)  Orb 
Sector;  the  Horizontal  Snares  into  (5)  Plane  Orb,  (6)  Domed 
Orb.     I  present  the  following  table  : — 

01iB.WEA.VERS'  SNARES. 
I.  YEBTICAL  8HABES. 

Snare  spun  vertically ;  spider  hanging  at  the  centre  of  the 
converged  radii,  or  in  a  silken  or  silk-lined  den. 

1.  Fnll  Orbs. 

Lines  crossing  all  the  radii  spirally.    (Forming  complete  circles.) 
i.  Simple  Snares, — Simple  orb  of  radiating  straight  lines  and 

concentric  circles. 

a.  The  hub  meshed.  Epeira  insularis,  E.  strix,^ 

b.  The  hub  open  ;  central  space  ribboned  or  tufted.  Acrosoma 
rugosa,  A,  spinea.  A,  mitrata^  G aster acanth'a  cancer, 

than  the  reverse,  as  Thorell  has  it ;  and  the  step  to  the  Saltigrades  from 
the  Laterigrades  is  quite  as,  if  not  more,  natural  than  from  the  Citigrades. 
From  the  standpoint  of  economy  alone  the  passage  is  certainly  easier. 

*  These  a/e  representative  species  of  a  large  group. 
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I',  The  central  space  ribboaed,  cocoons  and  debris  attached  tO'j 
the  ribbon.  Cr/rlophora  caudata. 

ii.  Compound  Snares. — Orb  partly  surrounded  by  an  irregulsr  * 
mass  of  crossed  lines. 

a.  Central  space  sheeted  or  ribboned ;  winga  or  guards  of  crossed  | 
lines.  Argiope  riparia,  A.  fafciaia, 

b.  Hub  meshed ;  maas  of  line-weaving  above  containing  tha  J 
spidor's  home  and  cocoons.  Epeira  labi/rinlh^aJM 
%.  SaoUrftl  Orb. 

Radii  crossed  by  lines  forming  nearl.v  complete  circles. 

i.  Sim}>U-  Siiar--x. 

a.  Hub  meshed  (?) ;  the  beaded  spirals  divided  into  baods  1 
an  iinbcaded  line  and  space.  Ni'pliila  plumifH 

ii.   Compomid  Sriaren. 

a.  Hiih  meshed :  tubular  den  or  tent  in  the  retitolarian  » 
E}ieira  ijloboia.  E.  tha 
S.  Aatinig  Orb. 

Snare  ci)mpo8ed  of  several  raj's  or  orb-sectors  bound  togotlij 
into  an  orb. 

i.  Simple  Snavf. 

a.  Hub  wanting  1  a  large,  irregular,  open  central  space.  Thff 
radii  prolonged  into  a  trap-line.  Epeirn  rnrliosa, 

4.  Oib  Scoter. 

Snare,  a  sector  of  an  orb. 

i.  Simple  Snarei^. 

a.  Sector  composed  of  four  radii  converging  upon  a  single 
trai>-Hiie ;  radii  crossed  by  notched  lines.  Hyptioles  cai^ata. 

II.  hobizohtal  BitABsa. 

Snare  spun  horizontally ;  spider  usually  hanging  beneath. 

5.  Plu«  Orb. 

Snare,  a  circular  plane, 
i.  Simple  Snaren. 

a.  Hub  open.  Tetragnalka  extenm ;  T.  graltator. 

b.  Hub  finely  notched ;  central  space  ribboned.  Uhborus 
riparia. 

ii.  Compound  Snarei). — A  maze  of  crossed  lines  spun  below  the 
orb, 

a.  Hub  open.  Epeira  korlorum ;  E.  gibberona.* 

'  The  generic  classiflcation  of  Bentz  is  here  retained. 
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Sn&re  elevated   into  n  dome  l)V  h  |>yraiiii(lal  mns^  of  crosaeil 
riglit  lines. 

i.  Concentric  lines  all  iiutc'bi'd  :   iipidor    hanging  beneath  the 
centre.  Speira  basilica. 

Several  technical  terms  in  this  table,  which  I  have  been  com- 
pelled to  invent,  require  explanation.  I  have  divided  an  orb-welj 
into  three  parts.  Fir  ft,  beginning  at  the  outer  margin,  the 
Ffinndation  f^pacf.  the  open  space  between  the  foundation  lines  or 
I  frame,  and  the  beaded  spirals ; 
I  neamd,  the  Spiral  Space,  that 
I  partcovered  bvthespiral  lines; 
I  third,  the  Central  Space,  the 
I  central  circle  enclosed  by  the 
upiral  space.  The  central  space 
is  BuTtdivided  into  three  parts, 
I  first  the  hub,  the  small  open 
meshed  circle  upon  which 
I  the  radii  meet ;  second,  the 
1  Notched  Zone,  a  series  of  un- 
I  headed  tupirals  lying  next  to 
;  hub  which  do  not  cross 
the  radii  directly,  but  a  little 
above  tlie  point  of  contact; 
and  third,  tint  Free  Zone,  a 
part  free  from  crossed  lines 
ind  the  spiral  space. 


^^ 
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October  24, 1882. 
Mr.  Jacob  Binder  in  the  chair. 
Eight  persons  present. 

On  the   HabilH    of  the  Ant-Lion Rev.   Dr.   H.  C.  McCooK 

I'emarkcd  tliat,  through  the  kindness  of  Mr.  C.  H.  Baker,  he  had 
had  Rn  opportunity  to  observe  closely  some  of  the  habits  of 
the  larva  of  Myrmeleon  obsolelua  Say.  Several  of  these  grabs 
had  been  taken  from  the  sandy  soil  of  New  Jersey  daring  the 
month  of  July,  and  brouglit  to  the  Academy  at  Philadelphia  in  a 
large  tiowl.  Their  pits  were  of  the  usual  character— an  inverted 
hollow  cone — but  were  sharper  at  the  apex  than  usually  repre- 
sented. The  pit  is  sometimes  made  by  a  backward  movement  of 
the  grub  upon  a  spiral  line  which  gradually  closes  upon  the  centre. 
The  body  is  just  under  the  sand  during  this  movement;  and  the 
grains  of  sand  which  fall  upon  the  head  are  continually  throv'Q 
upward  by  a  sliarp  jerk  of  the  head;  this  motion  is  somewhat 
lateral,  not  unlike  the  "butting"  of  a  sheep  or  goat. 

A  pit  is  also  formed  by  the  grnb  while  stationary,  the  violent 
ejection  of  the  sand  by  the  toss  of  the  head,  causing  a  vortex 
towards  which  the  surrounding  sand  rims  fVom  all  aides,  thus 
naturally  forming  the  concavity.  Within  this  the  creature  lies 
concealed,  and  at  once  begins  to  toss  ihe  sand  when  the  surface 
at  the  margin  is  agitated  by  a  crawling  insect.  Sometimes  the 
head  and  jaws  are  exposed;  they  are  laid  flat  (rs  observed  in 
these  cases  at  least),  extending  horizontally  and  not  vertically 
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hairs  of  the  body  at  many  points.  The  inquiry  was  suggested 
whether  there  is  any  secretion  or  excretion  from  the  grub  which 
nia3'  produce  this  effect  and  so  contribute  to  secure  the  victim. 

The  ants  show  a  strange  fascination  for  the  pit,  even  after  they 
have  escaped,  A  large  Carpenter  ant  {Camponotus  penmsylra' 
nicus)  was  seized,  escaped,  rushed  out  of  the  hole,  then  in  and 
around  it  again  and  again,  as  though  verily  dazed.  There  is  a 
vast  deal  of  the  "  Paul  Pry  "  in  the  emmet  nature,  but  the  ants 
were  rarel3'  observed  to  deliberately  walk  into  the  pit.  They 
stopped  upon  the  edge,  when  they  reached  it  in  course  of  their 
rambles  about  the  bowl,  threw  up  their  antennie  and  waved  them 
restlessly,  sometimes  stretched  a  fore-foot  over  the  brink,  some- 
times retreated,  sometimes  turned  and  began  to  circumambulate 
the  pit.  The  agitation  upon  the  sand,  slight  as  it  was,  generally 
(not  always)  aroused  the  grub  to  action,  and  by  the  process 
already  described,  the  sand  was  withdrawn  from  beneath  the  feet 
of  the  insect,  who  slid  along  with  the  tiny  sand-avalanche  into  the 
apex.  There  it  was  seized  unless,  as  sometimes  occurred,  it  was 
fortunate  enough  to  make  its  escape. 

The  use  of  the  long  hooked  mandibles  of  the  grub  appeared  in 
the  act  of  seizure ;  the  ants  were  held  off ''  at  arm's  length,- '  so  to 
speak,  and  the  grub  thrashed  or  jerked  them  violently  until  they 
were  exhausted.  Meanwhile,  the  efforts  at  defense  were  made 
fhtile  by  the  distance  from  any  vital  point  at  which  the  victim  was 
held.  Tetramorium  cceapitum^  the  Pavement  ant,  which  has  a 
sharp  sting,  and  tried  eagerly  to  use  it,  was  thus  prevented  from 
doing  so  and  made  quite  defenseless.  So  also  the  formidable 
pincer  mandibles  of  the  Carpenter  ant,  by  which  she  excavates  her 
wooden  galleries  and  decapitates  her  victims  with  the  facility  of  a 
guillotine,  are  rendered  entirely  useless.  This  defenselessness  is 
completed  by  the  position  of  the  grub  beneath  the  sand.  A 
Carpenter  worker-minor  seized  by  a  hind  leg  bowed  her  body  under 
to  snap  at  her  captor ;  but  her  jaws  grasped  only  the  gritty  pellets 
of  sand  which  covered  the  ant-lion's  head  and  out  of  which  the 
long  hooks  alone  projected. 

The  point  of  greatest  importance  which  Dr.  McCook  observed, 
was  the  confirmation  of  the  statements  of  M.  Bonet,  conceniing 
the  behavior,  of  the  grub  when  its  movements  are  obstructed  by 
pebbles  too  large  to  he  tossed  out  by  the  head.  This  statement 
having  been  seriously  questioned,*  the  matter  was  tested  by  first 
dropping  three  pebbles,  each  larger  and  heavier  than  the  larva 
within  the  centre  of  the  pit.  The  grub  having  attempted  to 
remove  these  in  the  usual  manner,  and  failed,  proceeded  in  this 
wise  :  It  backed  up  to  a  pebble,  and  placed  the  posterior  of  the 
abdomen  against,  and  a  little  beneath  it,  so  that  the  sand  readily 
dropped  over  the  apex  of  the  abdomen  and  lay  between  that  and 

*  RenniOy  Insect  Architecture,  p.  202.  **  We  may  be  pardoned  for  pausing 
before  giving  ftill  credeoce  to  these  details.'' 
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the  stone.  A  little  adjustment  was  required  to  balance  tho  pebble 
by  getting  its  middle  pnrt  against  tlie  end  of  tlie  body,  and  then 
the  animal  began  Uj  Imck  out  of  the  pit,  so  pushing  the  pehhle 
before,  or  rather  behind  it,  up  the  side,  and  to  a  point  a  short 
way  beyond  the  margin,  where  it  was  abandoned.  A  Hmall  fhrrow 
— two  to  three  Indies  long — was  described  in  the  sand  by  the 
moving  atone,  which  furrow  was  curved  from  the  point  of  departure. 
The  stone  was  kept  perfectly  balanced  during  the  entire  progress, 
which  was  quite  rapid.  Each  of  the  three  pebbles  was  thus 
removed,  the  grub  returning  each  time  and  baclciag  it  out  of  the 
pit.  The  experiment  was  repeated  a  number  of  times  and  always 
with  the  same  result.  Some  well-rounded  stones  were  selected  in 
order  to  make  the  ditticulty  of  balancing  greater,  hut  this  made 
no  itiflerence  in  the  action  of  the  larva,  a  round  pebble  being 
Imlanced  and  removed  quite  as  readily  as  a  flat  one.  It  was  a 
curious  and  amusing  spectacle  to  witness  the  odd  little  creature 
thus  bacldng  the  accurately  poised  impediments  out  of  its  domicile, 
and  then  returning  to  put  its  house  in  order  once  more.  The 
correctness  of  the  early  observations  of  M.  Bonet  is  thus  fully 
confirmed  by  Dr.  McCook's  experiments. 


OOTOBSB  31. 
The  President,  Dr.  Leidy,  in  the  chair. 
Thirty-sis  persons  present. 

The  resignation  of  Dr.  Chas.  Schaeffer  as  Curator  was  received 
and  accepted. 

ActinoBphierium  Eichhornii. — Prof.  Leidy  remarked  that  he 
had  noticed  in  an  aquarium  what  appeared  to  be  eggs,  adherent 
to  the  edges  of  the  leaves  of  Valli»neria,tromt\\e  Schuylkill  River. 
On  examining  the  egg-like  bodies  with  a  lens,  they  were  observed 
to  be  covered  with  delicate  rays.  On  transferring  some  of  the 
bodies  to  the  field  of  the  microscope,  they  proved  to  be  giant 
specimens  of  the  larger  sun-animalcule,  Aclinos}>heerium  Eich- 
hornii.  They  measured  from  three-fourths  to  one  millimetre  in 
diameter,  independent  of  the  rays,  which  extended  from  one- 
fourth  to  half  a  millimetre  more.  One  of  the  smaller  individuals 
contained  four  water-fleas,  Daphuias,  a  third  of  a  millimetre  long, 
and  one  of  the  larger  contained  six  of  these.  The  Aclinosphxrium 
appears  to  be  tenacious  of  life ;  several  specimens  having  been 
retained  alive  and  in  good  condition  for  three  days,  in  a  drop  of 
water  in  an  animalcule  cage.  They  had  discharged  the  Daphnias, 
but  retained  their  original  size.  One  of  oval  form  measured  I  mm. 
long  by  0.75  mm.  broad.  The  smaller  ones  measured  0.^b  mm. 
in  diameter.     Afler  another  day  they  appeared  iu  good  condi- 
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tian. ,  but  the  rays  were  contracted  so  as  to  be  about  half  the 
oii^^al  length,  and  many  had  a  minute  granular  ball  at  the  end, 
ap|>c&rently  effete  matter  thrown  off  from  them.  At  this  time  the 
ani'KiQalcules  were  returned  to  the  aquarium. 


November  7. 

The  President,  Dr.  Leidy,  in  the  chair. 

hirty  persons  present. 

'he'  following  were  presented  for  publication  : — 
*■*  A    review  of    Swainson's   Genera  of   Fishes,"    by  Joseph 

Sw^«in. 

••*Ants    as    Beneficial   Insecticides,"  by   the   Rev.   Henry   C. 

Mlc-Cook,  D.  D. 

"Xhe  deaths  of  Benjamin  Y.  Marsh  and  Isaac  Comly,  M.  D., 
members,  were  announced. 

€)n  Topaz  and  Biotite, — Prof.  Lbidy  exhibited  several  interest- 
minerals.  One  of  these  was  a  large  crystal  of  topaz,  of  dark 
decided  amethystine  hue  from  Brazil.  The  yellow  topaz  is 
tbe  common  kind  and  this  by  iieating  assumes  a  pink  or  rose 
color.  He  had  never  seen  or  read  of  another  of  the  same  color. 
The  crystal  is  about  2|  inches  in  length.  The  other  mineral  con- 
sisted of  plates  of  muscovite  containing  hexagonal  plates  of 
l>iotite  remarkable  for  their  regularity  and  beauty.  The  crystals 
o^  biotite  ranged  from  a  millimetre  to  50  mm.  in  breadth.  The 
*X>«cimens  are  from  Macon  Co.,  N.  C.  Similar  specimens  are 
^^^>Vind  in  West  Philadelphia,  but  he  had  seen  none  from  this 
^^^<5ality  in  which  the  crystals  of  biotite  were  so  regular. 


November  14. 
The  President,  Dr.  Leidy,  in  the  chair. 
Thirty-two  persons  present. 
The  death  of  J.  Norris  Emlen,  a  member,  was  announced. 

On  Actinosphseriiim,  etc. — Prof.  Leidy  stated  that  Actino- 
^hserixtm  Eichhornii,  on  which  he  had  made  some  remarks  a  few 
"Weeks  ago,  still  existed  in  large  numbers  in  an  aquarium  in  his 
possession.  The  animals  though  in  active  condition  appeared  to 
he  habitually  sedentary,  remaining  adherent  to  the  edges  of  leaves 
of  Vallisneria  and  other  aquatic  plants,  and  often,  as  on  a  pedicle 
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to  the  endB  of  miniitu  Jilamentous  algK  grotring  from  thtt  former. 
The  last  few  days  he  bad  observed  a  number  apparently  in  conju- 
gation, conspicuous  for  their  larger  size  and  elongated  form.  One 
apparently  of  two  individuals  was  biscuit-shaped,  1.3T5  mm.  long 
and  0.625  wide.  Later,  it  assumed  an  oval  shape  ami  measured 
1  mm.  long  and  0.875  wide.  Another  specimen,  apparently  of 
three  individuals  in  a  trefoil-like  group  measured  1..5  mm.  long 
and  1.12.^  broad.  Sboitly  aller  it  assumed  a  biscuit  form,  with 
one  lobe  larger  than  the  other  and  then  measured  the  same  length, 
with  the  same  breadth  on  one  side  and  1  mm.  on  the  other.  Both 
of  the  above  were  transferred  to  an  animalcule  cage,  and  after 
twenty-four  hours,  three  appeared  in  their  place.  One  of  these 
of  lozenge  shape  with  rounded  angles  measured  1.625  uim.  long 
by  0.87<)  broad ;  a  second  was  irregularly  half-oval  and  1.125  mm. 
long  by  0.815  broad ;  and  the  third  was  oval  and  0.75  mm.  long 
by  0.625  broad.  In  the  later  observation  they  had  discharged  aU 
conspicuous  food. 

Pi-of.  Lijidy  further  stated  that  on  tulies  of  Plumatelia  diffusa, 
attached  to  a  stone  collected  in  the  same  locality  as  the  above,  he 
had  noticed  many  specimens  of  the  following  forms  of  infiisoria 
and  rotifers, 

Vaginicola  n-i/stallina. — Tube  0.1  mm. long,».028  broad;  often 
containing  two  individuals. 

Vaginicola  tincta. — Tube  0.1  mm.  long  ;  at  month  0.048  wide  ; 
just  below  tUH  wide. 

Livtnias  annulatuf. — Tube  0.6  to  0.625  mm.  long;  0.05  to 
0.0625  wide;  rotary  disks  together  0.2  wide. 

On  Tubularia,  etc.,  from  Altanlic  City. — Prof.  Leidy  exhibited 
specimens  of  the  hydroid  Tubvlaria  crocea  ( Parypha  crocea  Ag.), 
which  lie  had  observed  in  great  profusion  attached  to  the  bottom 
of  a  wreck  at  Atlantic  City,  N.  J.  With  it  he  had  noticed  a 
multitude  of  the  little  sea-slug  EoUs  pilata  Gould,  and  the  skeleton- 
shrimp,  Caprella  geometrica  Say.  Hefurther  exhibited  specimens 
of  Alcyonidium  ramosum  Verrill,  presented  by  Mr.  Edward  Potts, 
and  obtained  by  him  from  stones  at  the  inlet  of  Atlantic  City. 

The  following  were  ordered  to  be  published  : — 
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AHTS  A8  BBHBFICAL  IH8BCTICIDE8. 
By  Rev.  Dr.  H.  C.  McCook. 

Through  the  courtesy  of  Rev.  H.  Corbett,  a  missionary  of  the 
American  Presbyterian  Board,  at  Cheefoo,  China,  I  received  a 
copy  of  the  "North-China  Herald,''  of  April  4,  1882,  containing 
an  article  by  Dr.  Magowan,  of  Wenchow,  on  the  "  Utilization  of 
Ants  as  Grub-Destroyers  in  China."  From  this  paper  I  quote 
the  following  sentences : 

"Accounts  of  the  depredations  of  the  coccids  on  the  orange- 
trees  of  Florida,  induce  me  to  publish  a  brief  account  of  the 
employment  by  the  Chinese  of  ants  as  insecticides.  In  many 
parts  of  the  province  of  Canton,  where,  says  a  Chinese  writer, 
cereals  cannot  be  profitably  cultivated,  the  land  is  devoted  to  the 
cultivation  of  orange-trees,  which,  being  subject  to  devastation 
from  worms,  require  to  be  protected  in  a  peculiar  manner,  that  is, 
by  importing  ants  from  neighboring  hills  for  the  destruction  of 
the  dreaded  parasite.  The  orangeries  themselves  supply  ants 
which  prey  upon  the  enemy  of  the  orange,  but  not  in  sufficient 
numbers ;  and  resort  is  had  to  hill-people,  who,  throughout  the 
summer  and  winter  find  the  nests  suspended  from  branches  of 
bamboo  and  various  trees.  There  are  two  varieties  of  ants,  red 
and  yellow,  whose  nests  resemble  cotton-bags.  The  ^  orange-ant 
feeders'  are  provided  with  pig  or  goat  bladders,  which  are  baited 
inside  with  lard.  The  orifices  of  these  they  apply  to  the  entrance 
of  nests,  when  the  ants  enter  the  bags  and  become  a  marketable 
commodity  at  the  orangeries.  Orange-trees  are  colonized  by 
depositing  the  ants  on  their  upper  branches,  and  to  enable  them 
to  pass  from  tree  to  tree,  all  the  trees  of  an  orchard  are  connected 
by  bamboo  rods. 

"  Is  the  orange  the  only  plant  thus  susceptible  of  protection 
from  parasitic  pests?  Are  these  the  only  species  of  ants  that  are 
capable  of  utilization  as  insecticides?  Indubitably  not;  and 
certainly  entomologists  and  agriculturalists  would  do  well  to 
institute  experiments  with  a  view  to  further  discovery  in  this  line 
of  research." 

I  propose  to  consider  whether  the  suggestion  here  raised  is 
entitled  to  serious  attention  by  economic  entomologists  in  the 
United  States,  as  likely  to  lead  io  valuable  practical  results. 
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I.  In  the  first  place  it  might  be  askeil,  Arn  the  domicile  habils 
of  anla  favorable?  AntH  posseHsing  the  habit  of  the  China 
emmets  referred  to  by  Dr.  Magowan  are  comparatively  rare, 
certainiy  not  many  are  known  to  acience.  Mr-  F.  Smith,  in  his 
Cutalogue  of  Ilymenopteroua  Tosects  in  the  British  Museum,' 
gives  figures  of  several  fibrous  nests  made  l)y  arlmreal  sjiecies  of 
ants,  Ciematogaster  {Pachjcondyla)  montezumia,  from  Mexico, 
J\il;/rhachig  texlor,  from  Malacca,  Foytnica  gibbosa,  India,  and 
Crcmatogastfir  arborfus,  from  I'ort  Natiki.  One  of  these,  it  will 
be  observed,  is  a  North  AmeritRn  speeies,  the  only  one  inde«d  of 
which  I  have  any  knowledge.  An  Australian  species,  Cremato- 
ijaeler  leeviceps,^  builds  a  pensile  nest  somewhat  in  the  fashion 
of  onr  hornet,  upon  trees.  U  contains  a  labj'rinlh  of  cnrved 
gallerie)^  and  cells  centering  upon  the  interior,  Formica  bispinona, 
of  Cayenne,  forms  a  nest  of  cottony  matter  from  the  capsules  of 
Bonibax."  In  Brazil,  this  species,  the  Potyrhachis  bispiHosus,  is 
popularly  known  as  the  "Xegro-head  Ant,"  the  globular  nest, 
i!Overed  on  the  exterior  witli  little  projections,  being  suggestive  of 
close  wooly  Imir.  Smith  says  that  the  material  of  wtiich  it  forms  its 
nest,  furnishes  an  article  of  commerce  used  as  tinder,  for  lighting 
cigars,  elc'  Miji'mi<'t  lirhU.  an  Inilin  sju'cii-s  di'svri}icd  liy  Liciil. 
Col.W.  H,  Sykes,*  which  is  apparently  a  species  of  Cremalogasler, 
makes  a  formicary  in  the  branches  of  trees  out  of  the  droppings 
of  cows.  These  it  spreads  in  thin,  flaky,  overlapping  folia,  like 
shingles  or  tiles.  A  dome-like  roof  covers  the  summit  in  an 
unbroken  sheet,  like  a  skull-cap  on  a  mau's  head.  The  interior 
consists  of  a  multitude  of  irregular  cells,  formed  of  the  same 
material  as  the  exterior.  The  "Green  Ant,"  (Ecophijlla  virescena, 
builds  an  arboreal  nest  of  dead  leaves,  from  which  it  often  drops 
down  in  bevies  upon  travelers,  very  much  to  their  discomfort. 
The  nest  is  about  eight  inches  in  diameter,  and  is  made  of  a  leaf- 
pulp — as  the  hornet's  nest  is  of  a  pulp  of  wood-flbre— and  is  bung 
among  the  thickest  foliage,  being  sustained  not  only  by  the 
branches,  but  by  the  leaves  which  are  wrought  into  the  nest,  and 
in  parts  project  from  the  outer  wall,    Mr.  Poxeroft  discovered  an 

I  Part  vi,  Formicidffi,  Plates  I,  II,  SIV. 

'Smitli,  Catal,  Brit.  Hus..  vol,  15,  Forraicidie,  p.  138. 

'  Lubbock,  1863,  "Anta,  Bees  and  Wasps,"  p,  34. 

'  Trans.  Entomol.  8oc.,  Lond.,  Ber.  ili,  vol.  i,  p.  83,  1603. 

^  Trans.  Eotomol.  Soc,  Lond.,  id.,  p.  101. 
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African  species  of  (Ecophylla^  which,  when  disturbed,  swarmed 
in  excited  legions  upon  the  outside  of  their  papery  domicile, 
against  which  they  pattered  so  vigorously,  as  they  moved,  that 
the  observer  thought  the  rain  was  falling  upon  the  leaves  above. ^ 

These  are  all  exotic  species,  and  I  know  of  no  American  (TJ.  S.) 
arboreal  ants  except  those,  like  the  various  species  of  Camponotus, 
for  Example — the  Carpenter  ant — that  live  within  the  excavated 
wood.  Any  protection  to  the  fruit  wrought  by  these  would  be 
neutralized  by  the  injury  done  the  tree  itself  Certain  species  of 
ants  have  also  been  reported  as  dwelling  in  the  hollow  interior  of 
the  spines  that  grow  upon  some  of  our  thorny  trees,  like  those  ^ 
referred  to  by  M.  Ernest  Andrd  in  his  admirable  work  now  going 
through  press.* 

Mr.  W.  H.  Patton  has  described  an  indigenous  species,  Stenamma 
yallaruniy  as  inhabiting  a  gall  upon  a  dead  but  unbroken  stock  of 
golden  rod.' 

Ants  are  indeed  often  seen  in  great  numbers  upon  trees,  and 
moving  in  columns  up  and  down  the  trunk  and  along  the  branches  ; 
but  such  are  engaged  in  seeking  food  from  aphides,  coccids,  galls, 
etc.,  and  usually  have  their  domiciles  elsewhere,  for  the  most  part 
underground. 

Mr.  Smith  describes  a  species  (Fseudomyrma  modesta), 
collected  in  Panama,  which  nests  in  the  spines  of  a  species  of 
Acacia.  The  spines  are  three  inches  long,  and  the  entrance  to 
the  formicary  is  a  small  hole  gnawed  near  the  point.  There  are 
no  cells  within,  and  this  is  probably  (as  the  similar  cases  alluded 
to   may   be),   simply   an  example   of  *'  squatter   sovereignty."  * 

We  do  have  indigenous  ants  with  the  habit  of  constructing  nests 
of  leaf-pulp,  in  the  manner  of  the  China  species,  as  for  example 
Atta  fervens  Say,  and  Atta  sepientHonalis  McCook,  heretofore 
described  in  these  Proceedings.  Atta  fervensj^  the  Leaf-cutting 
or  Parasol  ant  strips  the  leaves  of  various  trees,  reduces  them  to 
pulp,  and  forms  nests  rudely  resembling  those  of  the  hornet. 
These  nests,  however,  are  underground,  and  not  upon  trees.  As 
I  have  seen  them  in  Texas  hanging  to  the  roots  of  an  immense 

*  Wood,  "Homes  without  Hands,''  p.  270-3. 
'  **  Species  des  Formicides  d' Europe,'*  p.  52. 
3  Amer.  Naturalist,  Feb.,  1879,  p.  126. 

*  Trans.  Ento.  Soc.  London,  vol.  i,  ser.  8,  p.  88. 

*  Proceed.  Acad.  Nat.  Sci.  Philadelphia,  1879,  p.  33. 
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Jive  oak-tree,  or  built  up  Trora  tlie  floor,  or  attached  to  tlie  roof  o) 
tlieir  large  siibterraiienn  caves,  tliey  qaitc  resembled  the  pensiU 
nests  of  the  tree-ants  as  described  by  various  writers.  AtUi 
septentrionalis '  is  a  New  .lerBcy  epecies,  and  builds  out  of  th( 
loaves  of  pine  nests  which  ai-e  little  tDodcla — almost  toy-like  ir 
their  minute  mimicry — of  the  Texas  species.  These,  too,  aw 
underground,  nnd  although  they  have  the  requisite  ability  as  t< 
tiest-making,  the  problem  of  domesticating  them  in  the  tree-toiw 
could  hardly  be  solved,  even  by  an  economic  entomologist.  Il 
may  be  concluded,  therefore,  that  if  a  domicile  in  the  trees,  at 
with  the  China  species,  be  a  necesaary  condition,  wc  have  no 
indigenous  species  upon  which  to  experiment,  either  to  utiliEe  oi 
develop  a  habit  that  will  make  ants  so  highly  beneficial  as 
insecticides  as  to  justify  any  dependence  upon  them  as  protectors 
of  fruits. 

11,  In  the  second  place  we  may  ask  :  Ik  the  food-habit  o/niitt 
ffimrablpi  Undoubtedly  ants  are  insectivorous,  or  carnivorous, 
rather.  Their  food-supply  ia  largely  drawn  from  Insects  yielding 
sweet  excretions  or  secretions ;  from  the  nectar  and  sugary 
exudations  of  plants,  from  fruits,  from  the  oils  of  nuts,  seeds,  etc. 
They  are  also  largely  scavengers.  Dead  insocis  and  animals  of 
all  kinds,  refuse  of  many  sorts  afford  them  nutrition,  but  they  do 
not  limit  their  insectivorous  tastes  to  mere  scavenger  work; 
they  also  prey  upon  living  insects.  This  is  true  of  our  indigenous 
ant-fauna,  although  we  have  no  such  wholesale  insecticides  as  the 
famous  Ecitou  or  Driver  ant  of  Africa  and  South  America,  whose 
raiding  columns  clear  out  every  living  insect  within  their  broad 
sweep.*  I  have  seen  the  Mound-making  anta  of  the  AUcghenies 
(Formica  crKerloidei')  preying  upon  our  native  Termite  or  White 
ant,  Termee  jianipes,^  when  the  nests  of  this  insect  had  been 
uncovered  by  turning  up  stones  upon  the  mountains  in  search  of 
specimens.  It  was  surprising  to  note  how  quickly  the  Formicas 
appeared  on  the  scene,  seeming  to  dart  out  from  behind  every 
blade  of  grass,  stick  and  stone,  and  leaping  into  the  galleries  that 
threaded  the  flat  pit  of  the  stone,  seized  with  avidity  the  soft 
white  Termes  and  made  off  with  their  prey.     These  ants  and  many 

'  Proceed.  Acad.  Nat.  Bci.  Philada,  1880,  p.  359. 

'  See  a  full  accouiit  mBelt'g  "Naturalist  in  Nicaragua,"  p.  17,  seq,,  and 
"  Naturalist  on  the  Amazona,"  vol.  ii,  p.  350. 
-'  Frooeed.  Acad.  Nat.  Sol.  Philada.,  1879,  p.  154. 
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Others  hare  been  seen  capturing  flies,^  even  on  the  wing,  and  fre- 
quently bringing  home  to  their  nests  various  insects,  still  living 
or  recently  killed. 

So  also  the  Agricultural  ants  of  Texas,^  have  been  seen  after 
a  shower  to  break  suddenly  out  of  their  formicary,  scatter 
throughout  the  foliage  and  return  with  immense  numbers  of 
living  insects  beaten  down  by  the  hard  rain. 

Forel  ^  says  that  throughout  the  bounds  of  an  ant-city  of  Formica 
exsecta,  in  Switzerland,  covering  many  acres,  he  was  not  able  to 
discover  any  other  species  of  ant  except  a  few  nests  of  Tetra- 
^norium  coespitum,  who  owed  their  exemption  to  their  superior 
agility.  This  is  true  in  some  measure  of  the  allied  F,  exsectaides^ 
in  our  mountains  and  the  New  Jersey  barrens.  In  addition,  it 
niay  be  stated  that  ants  are  veritable  cannibals,  destroying  and 
feeding  upon  not  only  individuals  of  their  own  family,  but  those 
0^  their  own  species.  In  the  same  connection  may  be  mentioned 
&  custom  of  American  Indians  to  put  furs  and  blankets  infested 
^y  insects  near  the  mounds  of  the  Occident  ant,  in  order  to  have 
them  cleaned  out  by  the  insectivorous  emmets.^  So  far,  there- 
fore, as  the  mere  food  habit  is  concerned,  it  is  favorable  to  the 
idea  of  utilizing  certain  species  of  ants  as  insecticides. 

III.  A  third  question  may  be  raised,  viz.:  Do  our  ants  exhibit 

m 

^n,  nature  any  special  insectivorous  habits  that  would  make  them 

natural  protectors  of  crops  f     This  question  has  been  considered 

at  some  length  by  the  Agricultural '  Department  of  the  United 

States  Government  in  the  matter  of  the  cotton  crops.     In  a  report 

^^  Ants,  prepared  at  the  request  of  that  department,*  the  writer 

'^^ewed  the  testimony  gathered  from  many  and  widely  separated 

Actions  as  to  the  friendly  offices  of  ants  in  destroying  the  eggs 

*^^  larva  of  the  cotton- worm.     My  opinion  then  was  that,  on  the 

^l^ole^  those  offices  would  hardly  have  an  important  commercial 

**^e,  although   to  a  certain   extent   beneficial.     Many  of  the 

j^f^^^tiical  observers  from  whom  information  was  collected,  spoke 

^^l^ly  of  the  services  of  the  ants,  especially  of  one,  "  the  Cotton 

-^^ound  making  Ants  of  the  Alleghenies,  p.  259. 

-Agricultural  Ants  of  Texas,  p.  108. 

s  Fourmes  de  la  Suisse,  p.  207. 

oney  Ants  of  the  Garden  of  the  gods,  and  Occident  Ants  of  the 
^^Tican  Plains,  p.  151. 

C^omstock's  Report  upon  Cotton  Insects,  1879,  p.  181,  seq. 
18 
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Ant,"  Svlenopsis  xt/loni  McCook.  These  ants  were  itarticularly 
effective  against  the  eggs,  but  attacked  the  larva  also.  So  good 
an  observer  as  Mr.  Treleasc  ventures  the  opinion  that  ants  are 
probably  among  the  most  important  enemiea  of  the  cottoo- 
cater))illai'.  One  observer  went  so  far  as  to  think  that  the  anta 
would  ultimately  destroy  the  cotton-worm,  should  it  prove  to  be 
indigenous  rather  than  of  foreign  origin. 

All  the  ante  considered  in  the  above-named  report  are  mining 
ants,  and  would  therefore  not  be  available  for  such  uses  as  the 
species  of  the  Chinese  orangeries.  There  appears  to  be  no  good 
reason,  however,  why  they  might  not  be  useful  on  the  orange-trees 
of  Florida,  to  which  State  some  of  them  are  Dative.  But  it  would 
be  a  necessary  condition,  I  think,  that  the  ants  should  exist  in 
such  vast  numbers  as  to  compel,  under  the  stimulus  of  hanger,  a 
thorough  canvassing  of  every  neighboring  object  that  might  shelter 
available  prey.  The  value  of  the  Chinese  Orange  ants  appears  to 
turn  upon  such  conditions,  viz. :  their  limitation  to  tree  surfaces 
as  a  foraging  field,  and  their  vast  numbers.  In  short,  a  limited 
supply  of  food  and  an  immense  demand  for  it,  constrain  the  ants 
to  the  most  diligent  garnering  and  careful  gleaning.  On  the  whole 
there  is  little  hope  that  these  conditions  can  be  met  by  artificial 
domestication  of  American  ant  fauna. 

IV.  Would  it  tie  practicable  to  domesticate  the  Chinese  species 
in  America  f     In  answering  this  question  I  can  venture  no  opinion 
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is  distributed  throughout  the  tropical  and  sub-tropical  regions  of 
the  entire  world.^ 

In  view  of  these  facts,  there  is  a  probability,  at  least,  that  the 
tree-ants  of  China  might  be  introduced  and  domesticated. 
Whether  such  "  Chinese  migration  "  would  be  encouraged  by  an 
American  Congress  might  have  to  be  considered !  And  perhaps 
it  would  require  the  patience  and  skijl  of  the  Chinese  men  to 
successfully  domesticate  Chinese  ants — could  that  be  done  at  all. 

In  the  same  connection  it  may  be  said  that  some  of  our  indige- 
nous species  have  a  remarkable  elasticity  of  organism  by  which 
they  are  adapted  to  the  widely  varying  climatic  and  geographical 
conditions  of  our  country.  For  example,  both  the  Red  and  Shining 
Slavemakers  which  inhabit  the  Atlantic  coast,  I  have  found  in 
the  Garden  of  the  gods,  Colorado.^  Several  species  of  the  Car- 
Pinter  ants  are  distributed  throughout  our  forests  from  Maine  to 
California,  notably  Camponotus  pennsylvanicus^  which  I  have 
found  not  only  in  our  Eastern  mountains,  but  in  sub-tropical 
Texas.  Prof.  Aug.  ForeP  has  examined  specimens  from  New 
^rteans,  and  California,  as  well  as  from  China,  Japan  and  Siberia. 
Throughout  all  these  regions  it  has  precisely  the  same  habits  as 
described  by  the  writer.*  Formica  fusca,  which  so  often  appears 
®*  a  domestic  ally  or  '*  slave  "  of  the  kidnapping  species,  is  widely 
distributed  over  our  continent,  and  is  substantially  identical  with 
^'^^  species  of  the  same  name  found  nearly  everywhere  in 
®^rope. 

On  the  other  hand,  some  ants  have  well-marked  geographical 

*^*^its  which  have  not  yet  been  overcome  by  natural  movements. 

-"-^i^   Occident  ant  (Fogonomyrmex  occidentalis)^  I  have  traced* 

^l^x-oximately  within  a  range  of  13°  latitude,  say  from  45°  N.  to 

,^'^    N.;  and  of  21°  longitude,  that  is,  from  Brookville,  Kansas,  to 

^^o,  at  the  base  of  the  Sierra  Nevada,  1622  miles  west  of  the 

C^atalogne  des  Formicides  d' Europe,  by  Forel  &  Emory.     Mitthei- 
n  der  Schweiz.  Entom.  Gtesellsch.,  6d.  5,  Heft  8.    Schaffhausen, 
^:xander  Gelser,  1879. 

^oCook,  "The   Shining  Slavemakers,''   Proceed.   Acad.    Nat.    Sci., 
a.,  1880,  p.  87e,  seq. 

^j^"*  Torel,   "Etudes  Myrm^cologiques  En.,"  1879.     Bull.  Soc.  Vaud.  Sc. 
^^'^..  xvi,  81,  p.  858. 


*  Trans.  American  Entom.  Soc,,  vol.  v,  1874-76,  p.  277,  seq. 
^  MoCook,  "Honey  and  Occident  Ants,"  p.  135. 
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Mississippi  River.  There  appears  to  be  no  satisfactory  reason 
(from  a.  human  standpoint)  wliy  these  insects  abould  not  have 
pushed  eastward  much  further;  lnitsomecause(quitc  satisfactory 
&om  an  emmet  standpoint)  seems  to  have  marked  their  bounds 
in  the  very  midst  of  the  great  plains.  So  also  the  Cutting  ants 
are—  fortunately  for  the  agriculturists — even  more  sharply  limited 
to  the  southwest;  and  within  the  same  geographical  province,  but 
with  a  little  more  elastic  mar<rin,  to  which  the  Honey  anta 
{MyrTnecocydus  melliger)  are  contined.  Not  to  multiply  examplea 
it  thus  appears  that  the  question  of  importing  and  domesticating' 
beneficial  emmet  insecticides  is  conditioned  and  may  he  prevcntwl 
by  the  creatures'  peculiar  organism.  The  Chinese  trce-anta  are 
apparently  natives  of  the  South,  the  province  of  Canton,  and  it 
does  not  appear  from  Dr.  Magowati's  paper  whether  they  have  been 
also  utilized  in  the  noithern  provinces.  Their  domestication  in 
our  Southern  States  -would,  therefore,  be  favored  by  similar 
climatic  conditions.  Independent  of  such  considerations,  then 
are  always  natural  checks  and  helps  to  the  increase  of  insects, 
olten  of  a  nature  so  extremely  complicated  with  other  species  of 
animal-life  and  the  plant^world,  eitlier  hostile  or  friendly,  that 
experiment  ;ikme  can  positively  detfrmine  such  n  result. 

In  answer  to  the  question,  "  Could  ants  be  transported  so  far 
with  a  view  to  trying  the  experiment  ?"  I  would  say  that  I  think 
the  matter  practicable,  I  brought  several  artificial  colonies  of 
Honey  ants  from  Colorado  to  Philadelphia,  carrying  them  in  glass 
jars,  feeding  them  a  little  water  and  sugar.  These  were  kept 
during  the  fall  and  winter,  but  as  the  purpose  was  only  to  observe 
their  habits,  no  effort  was  made  to  domesticate  them.  Large 
numbers  of  workers  of  the  Agricultural  ants  were  sent  to  me  fVom 
Texas  through  the  mails,  arriving  in  good  condition,  and  living 
throughout  the  winter.  They  were  not  permitted  to  live  longer, 
as  I  did  not  consider  myself  at  liberty  to  introduce,  for  other  than 
mere  experimental  purposes,  any  insect  that  might  possibly  become 
injurious.  Similar  attempts  to  obtain  colonies  of  the  Cutting 
fuits,  all  failed,  these  insects  evidently  not  having  the  same  vital 
power,  at  least  for  such  conditions  as  a  tin  box  and  a  mail-bag,  as 
the  agricultural 8. 

Shipments  of  ants  from  China  I  believe  could  be  made,  by 
placing  workers,  larvte,  eggs,  and,  if  possible,  a  queen,  in  roomy 
boxes  containing  portions  of  their  nests,  perhaps  also  a  little  soil, 
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and  covered  with  close  wire-cloth.  They  should  be  fed,  not  too 
freely,  with  animal  fJEits  and  sugar,  and  given  water  in  a  sponge, 
soaked  cork,  or  cloth.  With  care  there  seems  to  be  no  reason 
why  such  artificial  formicaries  should  not  be  safely  transported 
from  China. 

In  conclusion  I  wish  to  say  that  whatever  benefits  the  ant  may 
be  led  by  domestication  to  confer  upon  man,  she  already  is  en- 
titled to  consideration  as  a  valuable,  if  not  valued,  friend  of  the 
race.  I  have  elsewhere  shown  ^  that  ants  fill  an  important  place  in 
the  economy  of  Nature  by  contributing  to  the  fertilization  of  the 
earth.  In  the  paper  referred  to  it  appears  from  measurements  of 
the  amount  of  soil  actually  excavated,  that  insignificant  in  size  as 
these  insects  are,  the  labors  of  countless  hosts  through  many 
years  are  by  no  means  insignificant  in  the  shifting  of  the  soil. 
They  pulverize  the  ground  and  bring  it  in  great  quantities  to  the 
sarjkce,  thus  making  good  topsoil  for  the  growth  of  vegetation. 
In  addition  to  this  it  is  shown  that  the  ants  bring  about  the 
aeration  of  the  soil,  so  needful  for  its  productiveness.  Moreover, 
the  system  of  "pores"  established  by  the  galleries  which  every- 
where perforate  the  ground,  afibrds,  on  the  one  hand,  free  entrance 
for  the  rains  into  the  earth,  and  on  the  other  hand  a  series  of  tubes 
through  which,  by  capillary  attraction,  the  moisture  may  ascend 
to  the  roots  of  the  plants.  The  last  work  of  Dr,  Charles  Darwin^ 
is  devoted  largely  to  similar  habits  on  the  part  of  the  earth-worm ; 
and  in  view  of  the  interest  which  that  subject  has  elicited,  I  ven- 
ture to  again  call  attention  to  the  distinguished  service  wrought 
for  the  benefit  of  agriculture  by  the  industrious  ant.  Even  if 
that  insect  should  not  be  as  tractable  for  domestication  as  her 
Hymenopterous  ally,  the  bee,  and  in  spite  of  her  occasional  forays 
upon  our  cupboards  and  crops,  the  ant  is  worthy  to  stand  at  the 
head  of  insects  beneficial  to  man. 

N.  B. — Since  the  above  was  in  press  I  have  observed  that  Dr.  Porel,  in 
his  ''Etudes  Myrm^cologiques*'  for  1879,  speaks  of  a  Mexican  species  of 
Camp<moUi$  (C.  senex),  in  the  collection  of  Saussure,  as  bearing  a  label 
inscribed  '*Nids  de  papier  dans  les  branches" — Nests  of  paper  in  the 
branches.  This  and  Pachycondyla  montezumia  make  two  known  North 
American  species  of  Tree-ants. 

*  Proc.  Acad.  Nat.  Sciences,  1879,  p.  158,  seq. 

'  The  Formation  of  Vegetable  Mould  through  the  Action  of  Earth- 
worms, 1882. 


PKOGEEDINOS  OF   THE  ACADBMy   OF  [1882. 


A  aZTIEW  OF  SVAtBSON'B  GENE&A  OF   FIBHES. 


In  the  year  1839,  William  Swainson  publiaiicd  a  general  scheme 
of  tbe  classification  of  Reptiles,  Amphibians  and  Fishes,'  in 
which  all  the  accepted  genera  of  these  groups  are  defined  and  a 
list  of  typical,  or  illustrative  species  is  appended.  Many  new 
generic  names  are  here  introduced,  the  consideration  of  which 
forms  the  object  of  tbe  present  paper.  I  give  a  Hat  of  the  new 
generic  names  proposed  for  Fishes  by  Swaiuson,  with  their 
equivalence  in  modern  nomenclature,  as  I  understand  them. 
The  list  of  species  referred  by  Swainson  to  each  genus  is^here 
repeated  verbatim,  the  ajwcies  considered  by  roe  as  the  type  of 
each  group  being  indicated  by  an  asterisk  {*).  The  whole  work 
is  singidarly  worthless  as  a  contribution  to  science,  and  of  interest 
only  from  the  fact  that  the  law  of  priority  requires  the  adoption 
of  many  of  these  names. 

It  may  be  observed  that  Swainson  possessed  a  very  limited 
knowledge  of  Fishes.  His  definitions  are  seldom  apt  and  very 
often  incorrect,  and  but  a  small  proportion  of  his  genera  can  be 
received  into  the  system.  Of  these  few,  scarcely  any  retain  their 
original  definition. 

All  difficult  questions,  involved  in  this  paper,  have  been  referred 
to  Prof.  B.  S.  Jordan,  and  to  whom  I  am  also  indebted  for  other 
valuable  suggestions,  and  for  the  use  of  his  Ubrarj'.     I  am  like- 
wise indebted  to  Prof.  C.  H.  Gilbert  for  kindly  aid. 
CromilapU*,'  p.  201  =  Epinaphrini  Bloob  (nbout  ITSOj. 

C.  altivelisSw.  Cuv.,  pi.  35,  myri aster  Riip,  (necCuv.),  i,  pi.  27,  f.l. 

gigaB,''Ib.,  pi.  33. 

V.  mimatuB,  Riip.  i,  pi.  28,  f.  H.     fuscoguttatoB,  lb.  f.  3, 
hemiBtictOB,  lb.  f.  3. 

'The  Natural  Eietoryof  Fishes,  Ampliibian8&  Reptiles,  or Monocardian 
animals.  By  William  Swainson,  F.  R  &  F.  L.  S.  *  *  *  In  two 
volumes.  Vol.  II.  London.  Printed  for  Langman,  Orme,  Brown,  Oreen 
&  Ijougmans,  Paternoster  Row,  and  John  Taylor,  Upper  Oower  Street, 
1839. 

'  The  name  Cromileptee  has  been  lately  revived  by  Dr.  Bleeker  (Sys. 
Perca.  Revis-Pars  1  a,  U,  1875),  in  place  of  bis  own  Serranxchthyt,  tbe  type 
of  which  is  altitelit.     Ah,  however,  this  species  does  not  agree  with  the 
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ehthyt,  p.  201  =  Pleetorhjnehiui  Lao6pdde  (1800.) 
C  flavo-purpuratus.*    Frey,  Atl.  pi.  57,  f.  2.    Bennet,  Ceyl.  Fithes,  pi. 
19  (fig.  42  c). 


,  p.  202  =  YarioU  Sw.  (1839). 
.  longipinna*  8w.   Riip.  i,  pi.  26,  f.  2  {8,  louti  Riip.). 

tomft,  p.  202  =  Etellt,  C.  A  V.  (1828). 
^.  oculatofl*  8w.    Cuv.,  pi.  82. 

^^^phaeton,*  p.  202  =  Yariola  Sw.  (1839). 

TJ.  microlepteB*  8w.  (Serranus  phston,  Cuv.  pi.  34). 

Mophonu,  p.  211  =  ChaBtodon  L.  (1758),  subg.  Babdophorat  Sw. 
Ephippium'^  8w.    Cuv.  pi,  174. 

aioantliiii,  p.  212  =  HolaoantliaB  Lac.  (1803). 
LamaPckii,»Cuv.  pi.  184.  tricolor,  Bloch,  pi.  426. 

^Kcroeanthiu,  p.  215  ^  ChaBtodon,  L.  (1758). 
G.  strigatus,*  Cuv.  pi.  170. 

^CerogMtor,  p.  216  =^  Etroplut  C.  A  V.  18;{0  . 
maculata,*  Cuv.  pi.  136. 

Cliryiiptera,  p.  216  =^  GlyphidodoD,  Lao^p^de  (1802). 

azurea,*  Frey,  Atl.  pi.  64,  fig.  3.  Gamardii,  lb.,  fig.  4. 

CluBtolabrut,  p.  216  =  Etroplas,  C.  &  V.  (1830). 
Suratensisy*  Bloch.,  217.  maculatus,  lb.,  427. 

Chrytoblephuf,  p.  221  =  Sparas,  L.  (1758.) 
C.  gibbiceps,*  Cuv.  pi.  147. 

Argyropt,  p.  221  ^  Sparas.  L.  (1758). 
Spinifer,*  Forsk.  Russ.  pi.  101. 

Calamua,  p.  221  =  Calamas  Sw.  (1839). 
E.  megacephalus,*  8w.  Cuv.,  pi.  162. 

Lithogoathut,  p.  222  »  Lithognathat  Sw.  (1839). 
L.  capensis,*  Sw.  Cuv.,  pi.  151. 

lemiptenif,  p.  223  =  Dentex  Cur.  (1817). 
N.  filamentosus,*  Cuv.,  pi.  155. 

diagnosis  (not  having  a  strong  canine  tooth  on  e'iach  side  of  lower  jaw), 
and  the  other  five  species,  which  do  so  agree,  belong  to  the  prior  genera 
EpinepheluB  and  Bodianus,  we  should  consider  Cromileptes  a  synonym  of 
Epinephelus. 

*  Diagramma  Cuv.,  1817. 

'  PhcBthonichthys  Bleeker.  As  has  been  shown  by  Dr.  Vaillant,  the 
Serranus  phceton  Cuv.  and  Val.  was  a  made-up  specimen,  with  the  tail  of 
a  Fistularia  skilfully  fastened  to  the  body  of  a  Serranoid  (probably  a 
species  of  Variola). 
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Thal>iiam>,  fi.  324  -_  Th&lMaomft  So.  t—  Jnli*  AaaC.  >iec  t^parl- 

T.  purpurea,*  Nob.  RQpp.,  Atl.  pi.  6,  Bg.  I. 
Uiiebtbr*',  p.  324  =  ChUiDu  Lno.,  (lSfl2|. 

r.  lunul&tus,*  Nob.  Riipp.,  Atl.  pi.  6,  Bg.  I. 
quiuiine-ciiictus,  lb.,  ii,  pi.  3,  &g.  1. 
CriBiilabnii,  p.  !Si  =  ChiUnoa  I.nc,  I1S02). 

C.  undulatua,*  Riipp.,  Atl.  pi.  0,  flg.  8. 
LtptOMuoa,  p.  320  =  Calliodon  i4r»iio>.  (ttOI  I. 

L.  viiTgienaiK,''  Quoy  and  Qaim,  p.  268. 
Hemiitomk,  p.  2!A  ^  Bckra*  Furakipl,'  17T5. 

II.  reticulata,  Sw,  (Scarua  pepo*  Benn.  Ceylon,  pi.  38). 
FetcsnstoD,  |>.  SZd  =  Bouiki. 

P.  pHittacua',  Riipp,  pi.  20,  1.  Ilammicopa  Bennott,  Ceylon, 

RQppeilii,  Ib„  pL  21,  1.  Fish,  pi.  24. 

bioolor,  lb.,  pi.  21,  3.  iiiger  Riipp.  Atl.  ii,  pi.  8,  I. 

longicauda,  lb.,  pi,  21,  2.  collana,  lb.,  flg.  2. 

viridiB,  B1.,  pi.  323.  pulchellufs  lb.,  Bg.  3. 

Eryohthyi.  \k  226  =  CftUiodon  lllavh  and  Schneider  ( ISUt  I. 

E.  oroicensis,*  Bl.,  pi.  221.  viridesceus,  Riipp,,  ii,  7, 

ijoinquB-fasciatus,  Benn,  flg.  3, 

Ceylon,  pi.  23,  (Bg.  60).  cfcnileo-puDctHtus,  lb.,  9. 

ChlDiarni.  p.  22T  ^  Boinii  F'>r>kiL'1  nT7ij. 

V.  gibbuB,  Riipp.,  Atl.  pi.  20,  flg.  3.  - 

SpariiODU,  p.  227  ^  Sokrai  Forfkivl,  au)>g.  BptTlMmft'  Swainion. 

S.  Abildgardii,*  Bloch,  pi.  259. 
Amphtiokra*,  p.  227  =  ?  Ttttthi*  I..  (1766). 

A.  fuscus,*  Qriff.,  Cuv.,  pi.  35. 
HaninUi,  p. 228^  Chllio  I.m.  (iafl2). 
H.  vittatus.  Griff.,  Cuv.,  pi.  6,  1.         auratua,*  Frey,  Atl.  pi.  54,  3. 
guttatus,  Bloch,  pi.  3ST,  1.  melapt«ru8,  Bloch,  pi.  396,  3. 

Cyneedni/  p.  229  =  Cynsdni  Sw.  [I8:i9). 

C.  Tinea,*  Tarr.,  i,  293.  rupestris,  Bloob,  pi.  2S0,  tig.  I. 

eomubicus,  lb.,  290.  virens?  tb.,  251,  fig.  2. 

gibbus,  lb.,  298.  noUtus,  lb..  351,  fig.  2. 

luscus,  lb.,  300. 

'   --;  PieudoieaTiil  Bleeker,  1881. 

'  —  Scarut  Bleaker. 

'  =  Cr«'ii7a*ru»(notof  Cuvier).  SwaiuBOnobeervea  :  "M,  Cuvier having 
expressly  stated  that  the  type  of  hia  genua  CrerUlahrtu  is  the  Lulianut 
vtrret  of  Bloch,  I  have  so  retained  it,  placing  all  the  others,  *  *  under 
the  subgenus  Cyn<edus."  If  this  statement  (which  I  am  unable  to  verify) 
is  correct,  C^nn'ilu)  t)w.  must  supersede  Orenilabrut,  which  becomes  a 
synonym  of  Harpe,  Lac. 
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^troxi^ctoi,*  p.  229  =  Aftronotut  Sw.  (1839). 
A.   ocellatus,*  Spix,  pL  08. 

^^•UA^ianu,'  p.  2.30  =  ThaUiurns  Sw.  (18.39). 
C.    Z^lochii,*  Blooh,  pi.  260  (pi.  ?  290). 

^^rM^^Xom^*  p.  2.30  =  Pseudookromit  RUpp.  (1835). 
^-    <:^livaoea>»  Rupp.,  ii,  pi.  2,  fig.  8.      flavivertex,  ii,  pi.  2,  flg.  4. 

Giehl  «K^«oiiia,«  p.  230  =  Ciohlaioma  Sw.  (1839). 
»ru8  punctata.*  Bloch,  pi.  295,  fig.  1. 


I,  p.  232  =  Chilio  Lac.  (1802). 
^-      ^Ciisiformisy*  8w.,  Riipp.,  Atl.  ii,  pi.  1,  fig.  4. 


^^^^■^flthys,*  p.  232  =  ThaUsBoma  Sw.  (1839). 

^^^^^sciatus,*  Bl.,  pL  288.  Grayii,  Sw.,  Ind.  Zool.,  ii,  pi.  92,  1. 

^'^^^^atus,  lb.,  pi.  280.  Hardwickii,  Benn.,  pi.  12. 

^'^^'^iziliensis,  lb.,  pi.  280.  quadricolor.  Less.,  Atl.  pi.  82,  1. 

^^^^^^•^aris,  lb.,  pi.  281.  semic»nileus,  Rupp.,  Atl.  ii,  pi.  8,  flg.  1. 

^^^^^KuleooephaluB,  Frey.,  Atl.  aygula,  Riipp.,  Atl.  i,  pi.  6,  2. 
pi.  Se,  flg.  2. 

^*^Tcallnf,»  p.  2.32  =  Corit  Lao.  (1800). 

^imidiatus,  Spiz,  pi.  58.  umbrostygma,  Riipp.,  Atl.  ii,  pi.  8, 
^^oropterus,  BL,  pi.  288.  fig.  2. 

trimaculatus.  Griff.,  pi.  45,  flg.  2.  semipunctatus,*  lb.,  pi.  8,  flg.  8. 

decossatus,  Benn.,  pi.  14.  cyanocephalus,  lb.,  pi.  286. 

anromaculatus,  lb.,  20.  julis,  lb.,  pi.  287,  fig.  1. 

aemidecorata.  Less.,  Atl.  pi.  85,  bivittatus,  lb.,  pi.  284,  fig.  1. 

fig.  2.  macrolepidatus,  lb.,  fig.  2. 

geoffroyii,  Frey.,  Atl.  pi.  56,  fig.  8.  omatus,  Linn.,  Tr.  xii,  pi.  27. 

^yphotliyea,  p.  239  =  Qempylns  Cuv.  (1829). 
Z.  coluber  ♦  Sw.     Cuv.  and  Val.,  pi.  221. 

^taelanu,  p.  2.39  =  Histiophorns  Lac.  (1802). 

Z.  indicus*  Nob.    Cuv.  and  Val.,  pi.  229.    Bloch,  848. 

Polyeantlmi,  p.  242  »>  Spinachia  Fleming  (1828). 
P.  spinachia*  Sw.     Yarrell,  i,  87.    Bloch,  pi.  53,  fig.  1. 

*  =  HygrogonuB,  Giinther,  1862. 

'  =  HemigymnuSf  Giinther,  1862. 

'  **'rhe  name  of  PBeudo-chvoxm^  is  so  objectionable,  that  I  hope  the 
learned  naturalist  who  proposed  it,  will  excuse  me  for  offering  another." 
{Swainsan.) 

*  =  Acaroj  Heck,  1840  (in  part). 

^  ChloricJUhys  and  IcthycalluSy  confused  jumbles  of  species,  may  well  be 
disposed  of  as  synonyms  of  Thalassoma  and  Coris,  respectively,  although 
several  other  genera  are  represented  in  each. 
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LeinTDi,  p.  2-12  -  GuMtoiten*  I..  (1T&B). 

aculentus.*     Van*,  i,  8!.  braohycentrus.     Yarr.  i,  "^2. 

spinuloBUB.     lb,  i,  83.  puncitius.     lb.  i,  85. 

Chiroitomft.  |).  2411  =  Hanidit  Iiop»{>utB  (is:iei,iub)j.  ChlruUma'  ii«.  ll^^<"— 

A.  Humboldiiaiia.*     Cuv.  and  Val.,  pi.  306,»  (flg.  87). 
H«UdaniiB,  [..  24:l  =  ElMata  i.'uv.  (lS2fl). 

M,  nigerrima.*    Rum.,  pi.  153.     (Pedda.  mottah.). 
Platjlapsi,  p.  247  =  Lastarina  CnT.  {is:i:!). 

P.  lactaria."    Cut.,  pi.  381. 
Argylepei,  p.  J17  =  ? 

A.  Indica.     Russ.,  pi.  ISS.     (HiCU  Parob.). 
Tnehiiini.'  p.  24;  =  Trulmnu  Raf.  IIBID). 

A.  melanoptera*  Sw.    Ruesel,  pi.  155.    (Evori  Parah.), 
Zoniohtli;!.  ji.  24S  =  Berlela  iIdv.  ilSS^),  sabg.  ZanidbUtr)  St.  il«.1U). 
Z.  fasdatuH.*     Bloch,  pi.  341. 
Mubcaiinata,     Rubs.,  pi.  149. 
Hamiltonla,  p.  ZaO  =  Hamlltoaia  Kw.,  is:s9  (-.-  Bogoda  Bleck.). 
H.  ovata.*  8w.    Ham.,  fig.  37. 
lata.  8w.    lb.,  flg.  37. 
rutywmai,  p.  2^0  =  Caraax  Lu.  {181)2).  !ubt;.  Vomer  Cuv.  (1817). 
Brownii.*    (.'uv.,  pi.  2S6. 
Hicropt«i7x  Sm.     App. 
3piiii5ic.     Spix.,  pi.  57. 
CtenedoD,  p.  Ib5  =  Aeanthnrni  Funk.  ;IT75). 
C.  RiippelH"  8w.    ftiipp.  16  |flg.  74). 
rubropunctatus.  Rijpp.  15,  1. 
lineatuB  Svr.     Benn.,  pi.  2. 
Cuvierii.    C.  v.,  pi.  280. 
erythrotnelaB.     Lesa.  Atl.  37,  1. 
fuliginosus.     Lesaon  27,  2. 
ZabtMoma,  p.  2&K  —  Aoanthnrni  Fomk.  (1779). 

vellfer*  8w.    Rupp.  Atlas,  pi.  15,  Hg.  3.    Bl.,  pi.  437. 
CallieaBtliai,  p.  258  ^  HoBOoaroi  Bl.  A  Schn.  (IROl). 

C.  elegana,*    (ABpLsuruselegans,)  Riipp.  Atl.  16,  tig.  S  (tig.  75). 
Ziphiolitliyt,  p.  259  ^  Triahinnii  1-.  (1766). 

Z.  Riisselii*  8w.     Riiss.  i,  p.  40  (p.  ?  41). 
Kpluwia,'  p.  259  =  ZiphaiU  Sw. 
Z,  setifer*  Sm.    Buss.,  pi,  89. 

'  --  Htterognathut,  Girard,  1954. 

'  Evidently  a  miBprint  for  Traehurut. 

» --^-  Nemophit,  Kaup.,  1858;  -=  Xiphogadtu,  Gilnther,  1863. 
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\,  p.  262  =  Prionotoi  Lao.  (1802),  subg.  Orniehthyt  Sw.  (1839). 
Cr^suolinensis  (CarolinuB).    Bl.  352. 
p^inctatos*  lb.,  pi.  353. 


,  p.  264  =  Pteroit  Gov.  (1817). 
iles.*    Bonn.  Ceyl.,  pi.  9. 

^oleptui,  p.  264  =  Pteroif  Cuv.  (1817). 
.  longicauda.*    Ross,  ii,  pi.  138. 

Yopterni,  p.  264  —  Pteroit  Cav.  (1817). 
.  radiatuB.*  Cuv;  and  Val. 

^^'^^hynu,  p.  264  —Pteroit  Cuv.  (1817). 
^ebra.*   Cuv.  iv,  p.  367. 
^^rachypteruBy  lb.  iv,  p.  868. 

^^•Tiehthyt,  p.  265  =  Apittut  Out.  (1829). 

1*.  carinatus.*   Cuv.  iv.,  p.  895.    Israelitorum  Cuv.,  iv,  p.  396. 
alatus.  Rubs.  No.  160,  B. 

^l«typtenit,*  p.  265  =  Tetraroge  GUnther.    (1860). 

tsBiiianotug.*    Cuv.  Lac.  iv.,  pi.  8,  fig.  2.         longispinis.    lb.  iv,  408* 
Boorgomvillii.    lb.  iv,  411.  fusoo-virens.  lb.  iv,  409. 

Triehoiomut,'  p.  265,  ==  Protopodatjs  Oant.  (1850). 
trachinoidea.*  Cuv.  pi.  92,  1. 
dracsBua.  Cuv.  iv.  p.  408. 

Oymiiapittet,'  p.  265  «  Ojrnmapittet  Sw.  (1839). 
marmoratus,*  Griff.  Cuv.,  pi.  22,  fig.  3. 
aostralisy  White's  Voy.,  pi.  52,  fig.  1. 
Belangerii  Cuv.,  iv.,  p.  412. 
barbatuSy  lb,  418. 
niger,  lb,  415. 

Bnfiehthyt,*  p.  268  =^  Synanoia  Bl.  &  Sohn.  (1801). 
horrida.*    Lac.  ii,  pi.  17  2. 
groesa.    Gray.    In.  Zool.,  1,  pi.  97. 

Traohioephalua,^  p.  268  =>  Polyeaulas  OUnther.  (1860). 
elongatufl*  Griff.  Cuv.,  pi.  8,  f.  8. 

*  Preoccupied  by  several  genera. 

'Preoccupied  by  Triehosoma  Rud.  Verm.,  1819. 

'  --  P^ntaroge  Giinther,  1860.  (See  Bleeker,  Mem.  Soorpen,  7,  1876). 
Ab  founded  by  Swainson,  Oymnapistes  contains  species  of  Pentaroge, 
Ointropog<m,Tetraroge  and  Protopadcuys,  all  genera  posterior  to  Swainson. 
OymnapiBteBy  may  therefore,  be  properly  substituted  for  Pentaroge, 

*  —  Synancidium,  Miiller,  1843. 

*  Preoccupied  by  TraehycepJialus  Tsch.  1838  (a  genus  of  Reptiles). 


lolUhsraeofii,  p.  269  --  lelrtkjoNopiu^  Bw.  (1889.)  ^ 

U.  inemif.*  Ony.  iii,  pi.  66. 
Fofltori,  lb.  818. 
dirfaoiiuk  Ony.y  lb.  814. 
kBviB.  lb.  819. 

XBopkrjn,  p.  371  =  Inoplirji'  Bw.  (1839). 

B.  dayiger,*  Cay.  and  Yal.,  pL  78t  fig.  2.      * 

€jiuuMMitliii«,  p.  271  s  OyaaaMatliiu*  8w.  (1839). 
G.  yentralis.*  Guy.  and  Yal.,  iy,  pL  79|  fig.  1. 

HippoMplialiit,^  p.  272  s  mppoo«plialii  Sw.  (1839).         ^ 
BaperdlioBiis*  PalL  8p.  ZooL  yi^  pL  6. 
deoagonns  Sohn.,  pi.  27.  qnadrioomiMi  Out.  pi.  80. 

OftBthixjiMhiUy  p.  272  s  AgpUopkozoidM  Lm.  (1892). 

C.  moDi(^feei7giii%*  Guy.  and  Yal.,  pi.  189. 

BltBitndiiUy^  p.  274  s  0. 

Iipiftayi,  p.  275  »  SilariM,  Out.  (1817).  mAg.  f  ftftotiyt  Bw.  (1819). 

AtlantioiUi  Ony.,  ix,  822.  niger,  Ooy.i  zL 

qnadripimiii^*  R&pp.,  28, 2.  fhrntaUi^  Xb.,  828. 

6eba^  lb.,  p.  828.  rnfioaadis  lb.,  M8. 

OMtmeiu,  lb.,  824.  qoadiloofiiii^  lb.,  829. 

fiwoiatafl,  lb.,  824.  yariolate?  lb.,  846. 

oyolops,  lb.,  82.  fknnatofl^  lb.,  842. 

Bapitoartei,  p.  275  =  SaUrias  Gov.  (1817). 
R.  alticus,*  C.  V.  xi,  837. 

Cirripeotes,  p.  275  =  Salarias  Cuv.  (1817). 
C.  variolosus,*  C.  V.,  xi,  317. 

Chirolophis,  p.  275  =  Chirolophas<^  Sw.  (1839). 
C.  yarrellii,*  C.  V.,  xi,  218. 

Clinetrachus,  p.  276  =  Clinus  Cuv.  (1817). 
superciliosus,*  Bl,,  pi  168.  perspicillatus,  C.  V.,  xi,  372. 

Blennophis,  p.  276  =  Clinas^  Cuv.  (1817),  subg.  Blennophis  Sw.  (1839). 
anguillaris,*  (Clinus,  do.  C.  V.,  xi,  390). 
variabilis,  Raflf.  (1810).     (Clinus  argentatus,  C.  V.,  xi,  354.) 

^  =  Anema  Gunther,  1860,  as  restricted  by  Gill,  Proc.  Ac  Nat.  S 
Phila.,  1861,  114. 

^=^  Aspicottus  Grd.  (1854)  ==  Elaphocotttis  Sauvage. 

3  =  Phobt^or  Kroyer,  1844. 

*  Restricted  by  Gill,  Proc.  Ac.  Nat.  Sci.,  Phila.,  1861,  pp.  167,  259. 
^  No  species  mentioned,  and  apparently  none  known  at  the  time. 

•  =  Blenniopi  Nilsson,  1855  ;  altered  to  Carelophus  by  Kroyer. 

'  Not  BlennophU  Val.  of  later  date  (about  1840)  =:  OpJiioblennius,  Q 
1860. 
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hmhrimemoM,  p.  377  —  Clinui  Cav.  (1817),  subg.  Labritomas  Sw.  (1839). 

L.  gohio,  C.  v.,  xi,  895.  Peruvianus,  C.  V.,  xi,  883. 

pectinifer,*  lb.,  874.  microcirrhis,  lb.,  884. 

capillatus,  lb.,  377.  ?  geniguttatus,  lb.,  8(J. 

Delalandii,  lb.,  378.  elegans,  lb.,  388. 

linearis,  lb.,  871.  ?littoreu8,  lb.,  389. 

variolosus,  lb.,  381.  latipennis,  lb.,  394. 

OpMsomiiB.i  p.  277  =  MarflBnoides  Lao.  (1800). 
0.  gnnnellus,*  (Blennius  gunnellus,  Linn.),  Yarrell,  i,  239. 

Or  iehodes,  p.  278  =  Gebioidei,  Lac.  (1800). 
^-  Broussonetii,*  Griflf.,  Cuv.,  pi.  38,  fig,  2. 

'«*'tel%«8,  p.  279  =  Soartelans^  Sw.  (1839). 
Sc.  viridis.*    Ham.,  pi.  32,  fig.  12. 

crysophthalmus.    lb.,  pi.  37,  fig.  10. 
calliuniB.    lb.,  pi.  5,  fig.  10. 

**PelU«,  p.  281  =  Oobiai  L.  (1758). 
R  echinocephala.*    J^iipp.  Atl.,  i,  pi.  34,  fig.  3. 

^^PMohthys,  p.  282  =  Batraohnt  L.  (1758). 
rubigenes.*    8w.    Appendix. 

^^^UaopluwU,  p.  284  =  Chela  Bach.  (1822). 
oblonga.    Sw.  Ham.,  fig.  76.     (Cyp.  bacaila  »). 
elongata.    Gray,  Ind.  Zool.    (Cyp.  cora.). 

^^drui,  p.  285=  Chednif  Sw.  (1839). 
^.  Grayii*  8w.    Gray,  Ind.  Zool.,  pi.  2,  f.  3. 

^oiaui,  p.  285  =  Etomni  Sw.  (=  Huria  CAV.?  1842). 
^  vittatus.*    Sw.  Ham.,  f.  88.     (Daurua). 

^'Upiwdif,  p.  286  =  Clupisudif  Sw.  (=  HeteroUi  Bhrenberg,  1843). 
C.  niloticus.*    Rupp.,  Fish  of  the  Nile,  i,  pi.  3,  f.  2. 

^^ttrida  ("Aristotle"),  p.  287  =  Synodns  Oronov.  (1801). 
L.  Mediterranea  8w.  ( Vol.  1,  p.  246,  fig.  48). 

foetans.*    Bl.  384,  f.  2.  semifasciata.    Bl.  384,  f.  1. 

tumbel.    lb.,  430.  conirostra.    Spix,  pi.  43. 

tnincata.    Spix,  pi.  45.  intermedia.    lb.,  44. 

minuta  Le  Sueur.  (Vol.  1,  p.  247,  fig.  60). 

Trinnii,'  p.  288  =  Saurida  Val.  (1849). 
T.  microcephalus.*    Russell,  pi.  171. 

1  =  OunneHui  C.  &  V.  (1817),  rejected  because  of  barbarous  origin. 

'  =  BoUops  GiU  (1868),  fide  Bleeker,   Esq.  Syst.   Nat.   Gobioides,  40^ 
1874. 

'  Preoccupied  by  Triurua  Lac^p.    1800. 
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KormTTiiTBaliai,  p.  SBl  ^  Bohiiodon  Ag&u.  (1829). 
M.  Gronoveii  ■  Bw.     Gronov.  Zooph.,  pi.  7,  f,  2. 

TiIehDiama,'  p.  29S^Thri(M  Cut.  (Ibit). 
Tr.  Hamiltouii.*    Qnj,  lud.  Zool.,  i,  pi.  85,  f.  3. 

SiUpinaa,  p.  2»I  =  Batipinna  Sw.  (18;i9). 

a.  Ham.,  p.  S41,  f.  ?S.     megalnr 


[1882. 


FUt;gatMt,'  p.  2»*  =  Pallou  Car.  (I 
PI.  Africanus.*    Bl.  407. 

megalopterua,  Russ.,  pi.  191. 
afBDiB,  Qray,  Ind.  ZcxA. 


Cypiilnrai,  p.  2se  =  CjpialnTat  Sw.  (18.19). 

C.  Nuttalii  •  Le  Bueur.    Am.  Tr.  il,  pi.  4,  fig.  1. 
append! culatua.     Wood.  lb.,  iv,  p.  283. 


I  Sw.,  lb.,  p.  340.    {Okphai 

parra,  Oray,  Ind.  Zool.,  ii 

pi.  f.  3. 
IndicoB,  Ru«s.,  pi.  199. 


=  Chanlloda*  Bl.  i^ 
kh.,  pi.  80. 


1. 11801). 

L.  Sioulns.    Sw.  App. 


TUetU,  p.  300  s  Oadttl  L.  (1768),  gnbg.  T'1«(U  Bo.  (1S:»). 

T.  gracilis."    Til.  Pieciiun,  i,  tab.  19. 


lOO  =  HBlop«^lirtBI  aQatber  (I8S2). 

L.  rubeacens  ■  (Oadus  lepjdion  Riwo),  xi,  fig.  40,  p.  118. 


Caphua,  p.  .lOO  =  Oadiu  Linn.  <1T5B}. 

C.  macrooepbaluB.*    Til.  Piac.,  i,  tab.  19. 


=  Botliia  R>r.  (181(1)  aubg.  ?i»tU  Sw. 
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BraeHixm,  p.  .'{O.'l  =  Xnryglossa^  Kamp. 

pla^osa,  Linn.  Commersoni,  Russ.,  No.  70. 

orientalis,*  8ch.,  167.  jerreus,  Russ.,  No.  71. 

«ebra,  Bloch,  pi.  187.  Pan,  Hamil.,  pi.  14,  fig.  42. 

^opUsoma,  p.  304  =  Corydorai  Lac.  (1803). 
H,  punctata,*  Bloch,  377,  fig.  2. 

*tiiTi«oiiui,  p.  304  =  Lorioaria  L.  (1766),  suhg.  Bturisoma,  Sw. 

B.  Tostrata,*  Spix  and  Agassiz,  pi.  8. 

'•liehtby»,»  p.  305  =  Feliohthys  Sw.  (1839). 

¥*.  filamentOBus,  Bl.,  pi.  3d5.  nodosus/  Bl.  368,  fig.  1. 

^elopinm,  p.  305  =  Cyolopium^  Sir.  ( 1839). 
C.  humboldtii,  8w.  (Pimelodus  cyclopium,*  AucL) 

8iIonia«  p.  305  =  Silondia  Sw.  (1839). 
S.  Inrida,*  Ham.,  p.  160,  7,  fig.  50.     diapbina,  lb.,  p.  162. 

Pftehypterus,^  p.  306  =  Pstudeutropius  Blkr.  (1863). 
P.  Atherinoides,*  Bl.  371,  f.  1.         punctatus,  Ham  ,  p.  196,  f.  64. 
luridus,  Ham. ,  p.  163,  f.  62.         melanurus,  lb.,  (Murtua,  Ham),  p. 
trifasciatus,  lb.,  p.  180,  f.  59.  195. 

Clnpiioma,  p.  306  =  Clupisoma'  Sw.  (1839). 
G.  argenata,*  Ham.,  156,  pi.  21,  fig.  50. 

Pnsiohthys,  p.  307  =  SohilbB  Cuv.  (1817). 
P.  nranoscopus,*  Riipp.,  Egypt.,  pi.  1,  fig.  1,  a,  b. 

Coty'ephonis,  p.  308  =  Aspredo^  L.  (1758). 

C.  Blochii,*  Sw.  (Platys.  cotylephorus,  Bl.  372). 

Ptaronotus,  p.  309  =  Pimelodus  Lac.  (1803). 
P.  5  — tentacolatos,*  Sp.  aad  Agassiz,  pi.  11. 

Aeoura,  p.  310  ^  Homtohilas  Von  Ha^selt.  (1823). 

0.  obscura,*  Hamilt.,  p.  357.  argentata,  lb.,  358,  No.  10. 

No.  9  (aberrant).  cinerea,  lb.,  359,  No.  12. 

1  ■:-=  Euryglossa^  Kamp. ;  plagiusct,  the  first  species  mentioned,  does  not 
agree  with  the  diagnosis,  not  having  *'^t(;o  pectoral  fins."  Braehirus  is 
preoccupied  by  Brachyrui^  Swainson,  both  names  being  abridgments  of 
BrachychiTU9. 

*  =  AucThenipteruSj  Cuv.  1840. 
»  =  atygogeiies,  Gthr.  (1864). 

*  Misprint  for  Silondia  =  (Silundia,  C.  &  V.,  1840). 

*  Preoccupied  by  Puckyptencs,  Sol.,  Col.  1833. 

*  =  acMCbeichthyi,  Bleeker,  1858. 
'  =  Platyttacua,  Bloch,  1801. 
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CanthoplirTt,  p.  3)0=  Botia  »»?  11831). 
C.  albescena,*  Ham.,  Cob.  No.  3. 
nibiginoms,  lb..  No.  6. 


oliToceui,  lb.,  No.  8. 
vittatQB,  lb.,  Na  l(abeTT.). 


flavicauda,  pi.  39,  f.  95. 


unispina,  lb.,  No.  1,  p.  1 


SomlltptM,  p.  '<ll  ^  CobitU  L.  < 
S.  bispinoea,*  Hamilt.,  p.  3S 

Pl*tT*qnKlaa,  p.  :I18  ^  Bphfrna  Raf.  (IBIO). 
S.  tiburo,*  Linn.,  Rnss.,'  pi.  13,  flg.  3. 

PUrooepliala,  p.  :<21  =^  Disarobatii  BlniDville  (lR2g). 
P.  Giorna,*  Lac-,  v,  pi.  20,  3. 

TatiMomD*,  p.  X2:t  ^  OttTMion  h.  (IT»a). 
T.  turrituB,*  Bl.,  pi.  136. 

LMtophiya.  p.  ^2i  =  Oitrioion  L.  (1758),  xubg.  LaeMplirTi  Sv.  (rS3<)). 
L.  trigODUS,*  Bl.,  pi.  3S  (P 13S).         comutus,  Bl.,  133. 
bioaudalis,  lb.,  133.  quadricomua,  lb.,  HL 


BhfnHomnt,  p.  3H  = 
R.  triqueter,*  Bio 


(totntelon  L.  (1758). 
lb,  pi.  130.  coDC»tinatu£,  lb.,  pi.  131. 


FlatToantbiM,  p.  ^24  =^  AraMM  On;  (1838). 
r.  auratue,*  Bbaw,  Nat.  Hiss.,  pi.  338. 

BUnaoavtlini,  p.  325  ~^  BaliiUi  (1758). 
omatissimus,*  TiMsod,  Atl.,  10, 1.    conspioullum,  lb.,  pi.  B,  1. 
lineatuB,  Benn.,  C«7.,  pi.  10.       ■    amboyneosis.  In.  Z.,  8,  8. 

ICcliBlltliyi.  p.  325  =  Baliim  L.  (1758).  jnbg.  IMtaltthyi  Sir. 


1882. J  NATURAL  8CI8NGB8  OF  PHILADELPHIA.  282 

Tsilooapkftliii,!  p.  3S7  =  PsUoMphaliu  Sw.  (1830). 
P.  I>arbttta8,*  Gray,  Ind.  Zool. 

Caatl&ariiiM,  p.  327  =  XoBaeantliiu  Cut.  (1817),  lubg.  Ca&tlMriBM'  Sw.  (1839). 
C.  nasatofl,*  Frey.  Zool.i  p.  214. 

CluBtodarmii,  p.  327  =  MoBaeantlini  Guy.  (1817),  subg.  ChflBtodtrmii  Sw. 
C.  gpinowHriinna,*  Frey.  Atl.  pi.  45,  fig.  8-8. 
pennioUligeniB,  Cuy.,  R^g.'»  An.  pL  12,  fig.  3. 

^riel&odaniu^  p.  328  =  MoBaeantliiu  Gar.  (1817),  subg.  Amaniei  Gray  (1831-5). 
T.  flcapuB,*  Lac  1,  pi.  18,  f.  8.        histrix,  8w.,  Gray,  Ind.  Zool. 


m,  p.  328  =  Tetrodon  L.  (1758). 
T.  IsvisgimnB,*  Soh.,  marmoratus,  Hamilt.,  pi.  18,  fig.  8. 

^«8ooephiliu,  p.  328  =  Lagooephalui  Sw.  (1830). 

L.  stollatiifl,*  BL,  pi.  148.  Pennantii,  Tarrall,  ii,  847  (?  457). 

^irrhiiomni  p.  328  =  Tetredon*  L.  (1758). 
O,  Sprengleri,*  Bloch,  pi.  144. 

^iloaotnt,  p.  328  ==  Piiloaotiia*  Sw.  (1830). 
P.  itMtratiifl,*  Bl.  pi.  146.  Electricus,  Ph.  Tr.  76^  pi.  8. 

Holaeuitliiii,  p.  320  =  Melaeaiitliiii  Sw.  (1830). 
M.  Pallasii,*  8w.  Pall.  Spec.  Zool.  pi.  4. 

^troeantliiu,  p.  331  =  HalMnt»a  Val.  (1837). 
A^  stellatiifl,*  8w.,  Lac.  1,  pi.  xi,  figs.  2,  8. 

^yUopteryx,  p.  332  =  Phylloptoryz  Sw.  (1830). 
^.  foliatus,*  8w.  (fig.  109). 

^^l^gaatliiu,  p.  333  =  Boloaognatliiii  Sw.  (1830). 
B.  hardwickii,*  Gray,  Ind.  Zool.,  i,  pi.  89,  f.  3. 

^^liiioma,^  p.  334  =  CongTomunma  Kaup.  (1866). 

ol>tii8a,*  8w.,  Appendix.  acuta,  Sw.,  App. 

:^togBathiu,  p.  334  =  Ophiohtliys  Ahl.  (1780),  sabg.  Leptognatlini. 
.  oxyrhync^uB,*  8w.,  app.  (vol.  1,  p.  221,  fig.  42). 

Tttnu,*  p.  334  =  Moriagna  Gray  (1831). 

.  HiaoalataB,*  Ham.,  p.  25.  Triporoea,  Russ.  i.  No.  84. 

Hardwiddi,  Gray,  Ind.  Zool. 

ihyanu,  p.  336  =  Moriagna  Gray,  (1831). 
3F.  lineariSp*  Gray,  Ind.  Zool.  i,  pi.  95,  fig.  8. 

^  =  AntieafUhus  Gray,  1881,  not  of  Ehrenberg,  1817. 
^  =  Liononacanthui  Bleeker,  1866. 
^  =  OhUiehthyB  Mull.,  1889. 

*  =  Anoimiui  Ptrs.,  1855. 
^  Preoccupied  by  Opkisomus  Sw.,  p.  277. 

•  =  Batabaura  Gray,  1881-42. 

19 
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Ophiohthys,^  p.  336  =  Ampliipnoiis  MU11.  (1839). 
6.  punctatusy*  Ham.,  pi.  16,  fig.  4  (Cktchia). 

Bupiinga,  p.  339  =  Lepadogaiter  Gouan  (1770). 
L.  nicensis,*  Sw.,  Risso  pi.  4,  fig.  10  (?  fig.  9). 

In  his  "natural  arrangement"  or  analytical  key  to  the  group* 
of  Fishes,  Swainson  introduces  several  names  of  genera  of  wh!(?l* 
no  examples  are  given  and  which  do  not  occur  further  on  in  th.^ 
body  of  the  text.  They  are  here  given  with  their  equivalence^ 
found  in  the  text : — 

1.  Ciohlaams,  p.  173  =  CiohUioma  Sw. 

2.  Pteroptems,  p.  180  =  Braohymi  Sw. 

3.  Oobilaptei,  p.  183  (not  in  text). 

4.  Piiloiomut,  p.  183  =^  Amblyopai  Cay. 

5.  Soropliioephaliii,  p.  187  (not  in  text). 

6.  Brevioeps,  p.  189  =  Feliohthys  Sw. 

7.  Leiodon,  p.  194  =  Leisomas  Sw. 

8.  Cantliigaiter,  p.  194  ^  Psilonotus  Sw. 

These  names  are,  in  my  opinion,  unworthy  of  attention,  as  in 
no  case  would  it  be  possible  to  understand  their  author's  meaning, 
were  it  not  for  the  fuller  description  given  in  the  text. 

•  Preoccupied  by  Ophichthy9,  Abl.  (1789). 
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N'oie  on  the  Nest  of  Contopus  virens, — Mr.  Thomas  Meehan 
exhibited  a  nest  of  the  "  Wood  Pewee,"  Contopus  virens^  built  on 
a  dead  branch  of  a  black-walnut  tree  on  the  grounds  of  Colonel 
Etting,  of  Delaware  County,  Pennsylvania,  showing  that  it  was 
fastened  to  the  branch  by  spider's  webs,  and  that  the  lichens  with 
which  the  nest  was  so  beautifully  ornamented,  were  evidently 
i^ttached  to  the  nest  in  the  same  manner.  There  was  no  evidence 
of  the  employment  of  "  viscid  saliva ''  in  building  the  nest,  as 
contended  by  some  ornithological  writers. 

^  Mr.  Meehan  remarked  on  the  great  beauty  of  the  nest  of  this 
bird,  in  consequence  of  the  employment  of  lichens  in  covering 
the  outside,  and  observed  that  so  far  as  human  knowledge  had  yet 
penetrated,  no  physiological  advantage  resulted  to  this  bird  by 
the  great  trouble  it  took  in  this  ornamentation,  over  other  birds 
which  were  indifferent  to  such  beauty;  and  we  were  left  wholly, 
so  far,  to  the  conclusion  that  a  love  of  beauty  alone  actuates  the 
Wrd  in  the  preparation  of  its  work. 

^ote  on  an  Abnormal  Cabbage,— M.r,  J.  O.  Schimmel  exhibited 
^  plant  of  cabbage,  which,  instead  of  the  usual  head,  made  a  stalk 
"nearly  three  feet  high,  with  a  panicle  of  flowers  at  the  top. 

Mr.  Meehan  remarked  that  onlj^  on  a  smaller  and  weaker  scale, 
this  was  the  normal  condition  of  the  cabbage-plant,  as  he  had 
collected  it  on  the  chalky  cliffs  of  the  sea-coasts  of  Europe.     In 
nature  the  seeds  matured  in  spring,  and,  falling  to  the  ground, 
sprouted  and  made  plants  at  once,  wliich  took  the  rest  of  the 
season  to  prepare  for  flowering  the  next  spring.    But  the  gardener 
saved  the  seed  till  late  in  the  autumn  or  very  early  spring  before 
sowing  it,  and  this  favored  the  vegetative  rather  than  the  repro- 
ductive system  of  the  plant.    In  this  case  tiie  longitudinal  growth 
Was  arrested,  and  if  we  examine  the  regular  cabbage-head,  we 
fiud  ten,  fifteen,  or  often  more  leaves  forming  a  single  cycle  round 
the    stem,  as  in  all  cases  of  arrestation  of  growth — forming  of  a 
cone  in  the  pine,  for  instance — the  number  of  leaves  in  a  cycle  were 
^'^^^Teased.     The  formation  of  a  head  of  cabbage  was   precisely 
*^^^^^r  the  method  of  nature  in  the  making  of  a  pine  cone,  and  this 
'^^►s  brought  about  simply  by  the  change  of  season  of  sowing  the 
^^^,  from  that  provided  by  nature.    In  the  case  of  this  specimen, 
''^''tiure  had  asserted  her  prerogative  to  do  things  in  her  own  way, 
'^'^tiwithstanding  the  change  of  season  by  man,  though  she  did  not 
S^'^  her  way  time  enough  to  open  the  flowers  and  perfect  seed, 
^^^re  we  found  only  five  leaves  to  a  cycle,  and  as  we  saw  by  the 


^^ ^Flapping  bases  of  the  leaves,  which  formed  the  cabbage-stalk, 
.^^  spiral  arrangement  was  from  left  round  to  the  right,  or  "  with 
^'^^^sun." 

Earthworms  Drawing  Leaves  into  the  Ground, — Mr.  Potts 
^^hibited  a  box  of  earth  showing  the  action  of  the  earthworm 
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drawing  weeping-willow  leaves  into  the  e&rth.  Most  of  tbem 
were  drawn  into  the  earth  by  the  petioles,  which  being  the  easiest 
way,  is  referi-ed  to  by  Mr.  Darwin  in  his  work  on  the  earthworm, 
as  exhibiting  intelligence  in  these  hnmble  creatures. 

Mr.  Meeean  remarked  that,  though  he  had  seen  in  England 
leaves  drawn  into  the  earth  as  described  by  Mr.  Darwin,  he  had 
never  seen  a  case  in  America,  until  those  exhibited  by  Mr.  Potte, 
though  for  many  years  he  had  had  opportunities  of  observations 
enjoyed  by  few.  The  apparent  rarity  of  this  work  of  the  earth- 
worm in  this  country  was  worthy  of  consideration  in  connection 
with  the  objects  of  the  creature  in  performing  it. 

Mr.  Potts  stated  that  the  ground  beneath  a  willow  tree  in  his 
garden  was  unusually  well  stocked  with  earthworms,  many  of 
them  of  lar^  size.  The  damp  weather  of  the  last  week  or  two 
had  brought  them  to  the  surface  at  a  time  when  the  willow  leaves, 
still  green  and  succulent,  were  rapidly  falling.  These  the 
worms  collected  during  the  night,  drawing  them  down  into  their 
burrows,  he  thoiight,.to  an  average  depth  of  one  inch  per  day  or 
night. 

The  appearance  of  the  neighborhood  by  daylight  was  very 
curious.  Throughout  the  garden-beds,  the  grass-plot,  the  grav^- 
walk  and  even  ak>ng  the  cracks  of  the  brick  pavement,  wherever 
their  burrows  had  reached  the  surface,  the  busy  tenants  bad 
"planted"  these  leaves  perpendicularly,  sometimes  singly,  f^ 
quently  in  tufls  of  six,  eight  or  more,  giving  the  appearance  of  a 
child's  play-garden  or  of  the  slip-boxes  in  a  gardener's  green- 
house. 

On  digging  tiji  tilt  tufts,  wurras  weru  gi'iiiTally  fuiuul  with  an 
extremily  near  tlic  Imae  of  tlie  leaves  ;  and  here  llii'  latter  seemed 
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also  a  first  true  molar  of  the  upper  series,  belonging  to  the  left 
side  of  the  jaw. 

That  this  specimen  is  distinct  from  our  black  bear  or  Ursus 
americanus^  there  can  be  no  doubt.  Both  the  size  and  structure 
of  the  teeth  distinctly  forbid  its  reference  to  this  species.  The 
only  differences,  however,  that  he  had  been  able  to  find  between  it 
and  the  typical  grizzly  bear,  or  Ur8UBf*irox^  consist  in  its  smaller 
dimensions,  and  a  slight  exaggeration  of  the  anterior  basal  lobe 
of  the  first  true  molar. 

The  geographical  position  of  this  specimen,  together  with  this 
slight  variation  of  structure,  appear  to  have  been  important  factors 
in  establishing  its  claim  to  rank  as  a  new  and  a  distinct  species. 

With  reference  to  the  geographical  position  it  may  be  said  that 
there  are  many  familiar  examples  of  the  various  species  of  Tjears, 
enjoying  a  much  wider  geographical  distribution  than  the  existing 
grizzly  bear  or  Ursus  fei'ox.  The  black  bear  or  Ursus  americanus 
is  'W'eli  known  to  inhabit  the  extreme  eastern  and  western  portions 
of  the  North  American  continent,  and  ranges  well  to  the  north 
*i^cl  the  south.  The  polar. bear  or  Ursus  maritimus,  inhabits 
^naost,  if  not  quite,  the  entire  polar  circle;  and,  indeed.  Mr.  G. 
Busk  has  in  the  Transactions  Philos.  Soe.  of  London,  1873,  and 
^ter  in  Trans.  Zoolog.  Soc.  London,  for  the  year  1877,  established 
^he  identity  of  Ursus  fossilis  of  Goldfuss  or  Ursus  jn-iscus^  Cuvier 
^nd  Owen,  with  our  existing  grizzly  bear  or  Ursus  ferojr. 

In  view  of  the  fact,  therefore,  that  the  grizzly  bear  is  now  known 
^  have  inhabited  Europe  during  Post  Pliocene  time,  thereby 
pTi^atly  extending  the  boundaries  of  its  present  limits,  little 
^niportance  need  be  attached  to  a  comparatively  slight  deviation 
from  its  present  geographical  range. 

There  is,  probably,  no  family  among  the  mammalia  which  is 
Subject  to  greater  variation,  in  size  and  structure,  than  the  Ursidee, 
The  grizzl}^  bears  inhabiting  the  mountains  of  California  and 
Oregon,  are  larger  and  more  robust  than  those  living  upon  the 
^astern  slope  of  the  Rocky  Mountains.  So  far,  indeed,  is  this 
true,  that  some  authors  have  made  two  distinct  species  of  them. 
The  bear  of  the  Rocky  Mountain  region  is  familiarly  known  to 
llunters  as  the  "  silver-tip  bear,"  and  is  said  to  displa}'^  even  more 
pugnacity  of  character  than  the  true  California  grizzly. 

The  small  size  of  the  individual  under  consideration  is  in 
keeping  with  wliat  we  should  reasonably  expect  to  find  at  a 
point  considerably  to  the  east  of  the  present  boundary  of  the  range 
of  this  species. 

The  measurements  of  the  crown  of  the  last  lower  molar,  are  as 
follows  :  Antero-posterior  diameter,  -75  incli ;  transverse  diameter, 
•60  inch.  The  crown  of  the  first  upper  molar  jneasures  in  the 
antero-posterior  diameter  '82  inch,  while  in  the  transverse  diameter 
it  is  '64  inch. 

The  average  dimensions  of  the  corresponding  tooth  of  Ursus 
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ferox,  as  given  by  Mr.  Buak  in  Tians.  Philos.  Soc,  1873i  p.  642, 
are  'SS  by  62  inch  in  tlie  transverse,  with  a  minimum  dimension 
of  -85  by  -55  inch. 

The  experience  of  the  speaker  upon  examination  of  quite  a 
number  of  skulls  of  this  species,  bad  been  to  reduce  the  minimum 
dimension,  recorded  by  Mr.  Bnsk,  which  would  affect  the  general 
average. 

In  one  young  but  well  marked  specimen  of  Uraua  ferox,  in  tlie 
collection  of  the  Academy,  the  dimensions  of  the  crown  of  the  last 
lower  molar  are*77  l>y'62  inch.  In  another  fully  adult  individual, 
bearing  oil  the  characteristics  of  the  species,  the  measurements  of 
this  tooth  are  75  by  -57  inch.  The  dimensions  of  the  first  superior 
molar  in  this  specimen  are  the  same  as  those  in  the  fossil  speci- 
men under  consideration.  It  will  be  observed,  therefore,  that 
Ursus  amplidenn  is  intermediate  in  size  between  these  two  well 
defined  specimens  of  UrKus  ferox. 

There  is  no  character  left  by  which  we  can  distinguish  this 
species,  but  the  slight  exaggeration  of  the  anterior  basal  lobe  of 
the  superior  molar,  which  is  so  very  variable  as  to  be  almost 
worthless  for  this  i>iirpoae. 

Umus  amplidena  is,  therefore,  but  a  variety  at  best,  if  not 
identical  witli  the  smaller  varieties  of  Ursus  ferox. 


NOVBHBKR  28. 
The  President,  Dr.  Lbidy,  in  the  cliaii'. 
Porty^)ne  persons  present. 

■  dL'!\tlL3  of  Dr.  .1.  F.  Reiniiardt  aurt  Dr. 
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minute  crystals  of  red-brown  siderite  and  the  latter  passes  into 
limonlte.  With  these  one  sees  sheaf-like  aggregations  of  a  zeolite, 
'which  from  the  form  of  single  crystals  appears  to  be  Thompsonite, 
Some  of  these  crystals  are  beautifully  transparent,  with  tetragonal 
liabitus — ^two  opposite  prismatic  faces  are  striated  longitudinally 
{pinakoi'd),  basis  and  macrodome  are  found  on  all  individuals. 
The  crystals  are,  however,  very  small  and  cannot  be  measured 
satisfactorily.  Analyses  have  not  been  made.  The  determina- 
tions are  not,  therefore,  absolute,  except  in  the  case  of  chabazite. 
The  resemblance  of  this  occurrence  to  that  of  Baltimore  is  ver}- 
striking.  Thompsonite  is  new  for  Pennsylvania,  chabazite  and 
stilbite  for  Leiperville,  in  the  speaker's  knowledge. 

Chapter  V,  Article  4,  of  the  By-Laws,  was  amended  by  adding 
the  following : — But  Sections  may  admit  persons  not  members  of 
the  Academy  to  be  Contributors  under  such  rules  and  on  such 
tenms  as  the  Section  ma^^  determine,  always  provided,  that  a 
Oontributor  shall  not  be  eligible  to  office  in  a  Section,  or  to  vote 
on  any  question ;  and  also  provided,  that  the  rights  and  privi- 
l^gcs  of  a  Contributor  shall  be  restricted  to  attendance  at  the 
'^^ctings  of  the  Section,  to  the  reading  of  original  scientific 
pcipers,and  to  taking  part  in  scientific  discussions  and  proceedings 
^^XLclosively,  and  that  a  Contributor  shall  have  no  other  right  or 
l>T*ivilege  whatever  in  the  Academy. 

IF.  Lynwood  Garrison  and  Mrs.  H.  Carvill  Lewis,  were  elected 
^^f^^mbers. 


December  5. 

Mr.  Thos.  Meehan,  Vice-President,  in  the  chair. 

Twenty-five  persons  present. 

A  paper,  entitled  "  On  Uintatherium,  Bathmodon  and  Triiso- 
«n,*'  by  Edw.  D.  Cope,  was  presented  for  publication. 


December  12. 
The  President,  Dr.  Leidy,  in  the  chair. 
Forty-five  persons  present. 

The  following  papers  were  presented  for  publication : — 

"  An  Identification  of  the  Species  of  Fishes  described  in  Shaw's 
General  Zoology,''  by  Jos,  Swain. 
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"  On  the  Value  of  the  Nearctic  as  one  of  the  Primary  Zoo- 
logical Begions,"  by  Angelo  Heilprin. 

Oh  Semains  of  Horses. — Prof.  Lkidt  directed  attention  to  some 
apecimenB,  which  were  recently  sent  to  him  for  examination  by 
the  Secretary  of  the  Smitheonian  Institution.  He  remarked  that 
it  was  commonly  believed  that  the  horse  was  not  Uving  in  America 
when  this  was  discovered  by  Europeans,  but  there  ia  abundance 
of  evidence  to  prove  the  former  existence  in  this  country  of  many 
species  and  genera  of  closely  related  forma.  Among  the  remains 
of  these  some  are  undistinguiahable  in  anatomical  characters  and 
size  from  the  corresponding  parts  of  the  domestic  horse.  Aa  this 
during  the  past  four  centuries  has  become  widely  and  abundantly 
distributed  over  both  continents,  its  remains  have  become  buried 
everywhere,  and  often  in  the  older  depoaita,  where  they  are 
mingled  with  the  foasila  pertaining  to  the  latter.  Under  these 
circumstances  it  is  commonly  difficult  and  frequently  impossible 
to  determine  whether  specimens  submitted  to  us  for  examination 
are  to  be  regarded  as  true  fossils  or  comparatively  recent  remains. 
Such  is  the  character  of  the  specimens  now  exhibited. 

Several  consist  of  fragments  (No.  16537-8)  of  the  left  ramus 
of  the  mandible  of  a  horse.  They  were  obtained  at  Aapinwall, 
Panama,  by  Gapt.  J.  M.  Dow ;  but  no  reference  is  made  to  the 
nature  of  the  deposit  in  which  they  were  found.  They  are  well 
preserved,  firm  in  texture,  without  fleaurea,  and  stained  brown 
from  ferriiginous  infiltration.  One  of  the  fhigments  contuna  the 
molar  series  nearly  perfect  except  the  first  and  last.  They  are 
more  tlian  half  worn  away  and  agree  closely  with  those  of  the 
domestic  horse  in  the  same  condition. 
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tKTMl,  exhibiting  on  each  side  behind  the  articular  impresBions  of 
the  smaller  metatarsals.  The  articular  end  measures  13  lines 
traosversel;  and  1 1  lines  fore  and  aft.  The  other  fr^ment  is  the 
proximalarticnlarendof  a  first  phalanx,  measuring  14  lines  trans- 
Tersely  and  8  lines  fore  and  aft.  Of  the  teeth  two  are  lower 
molars,  apparently  of  different  individuals.  One,  a  fourth  or  fifth 
of  the  series,  is  little  worn,  but  bas  lost  its  exterior  cementum. 
It  is  about  S  Inches  long  and  at  the  triturating  surface  measures 
9  lines  fore  and  aft  and  4^  lines  transversely.  The  other  lower 
molar,  probably  the  third  of  the  series,  is  about  half  noni,  but  is 
broken  away  below,  and  yet  retains  its  outer  cementum.  It 
measures  9  lines  fore  and  aft  and  5  linos  transversely.  The 
remaining  tooth,  the  most  characteristic  of  the  specimens,  is  an 
apper  molar,  apparently  the  fourth  of  the  series  of  tiie  right  side. 
It  is  but  little  worn,  is  well  preserved  and  retains  its  exterior 
cementnm.  It  measures  about  2  inches  long  and  at  the  tritur- 
ating Bur&ce  is  9^  lines  fore  and  aft  and  9  lines  transversely. 

The  specimens  indicate  a  species  about  the  size  of  Hippotherium 
vennxlum  and  H.  speciomim,  but  the  folding  of  the  enamel  on  the 
triturating  surface  of  the  upper  molar,  as  repre- 
sented in  the  accompanying  figure,  is  sufficiently 
different  from  the  arrangement  in  t  he  corres- 
ponding teeth  of  those  species,  to  render  it  prob- 
able that  the  fossils  belong  to  neither  of  them. 

In  H.  venustum  the  inner  column  of  the  superior 
molars,  so  far  as  known,  is  regularly  cylindrical ; 
in  H.  sperioaum  it  is  compressed  cylindrical.  In 
the  tooth  under  inspection  it  is  much  wider  tha^  in  the  latter. 
The  fossils  probably  indicated  an  undescribed  species,  and  for  this 
the  name  Hippotherium  monlezuma  was  suggested. 

Prof.  Cope  remarked  that  he  believed  that  the  contemporaneity 
of  man  with  the  horse  and  other  extinct  pliocene  mammals  in 
Western  Sorth  America  would  soon  Ite  satisfactorily  demon- 
strated. The  first  evidence  on  the  snliject  was  furnished  by  J.  D. 
Whitney,  Chief  of  the  Geological  Survey  of  California,  in  the  case 
of  the  Calaveras  skull,  which  was  said  to  be  taken  from  tlie  gold- 
bearing  gravel;  and  in  several  other  cases  subsequently  added. 
From  the  fact  that  scientific  observers  went  never  present  at  tlie 
unearthing  of  the  remains  of  man  and  his  works  from  this  forma- 
tion, the  evidence  has  been  generally  regarded  as  inconclusive. 
The  gold-bearing  gravel  of  California  is,  however,  a  very  peculiar 
formation,  and  an  object  buried  in  it  would  curry  such  marks  of 
its  origin  as  to  be  (juite  ret-ognizable.  This  was  the  case  with  the 
Calaveras  skull  when  first  discovered,  as  I  am  informed  by  Prof. 
Verrill  of  Yale  College.  This  gentleman  states  that  the  skull, 
when  found,  was  partially  filled  and  covered  with  the  hard  adhesive 
"  cement "  so  characteristic  of  the  formation. 

Prof.  Cope  referred  to  two  observations  of  bis  own  made  in 
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1879  in  Oregon  '  and  California,'  which  were  confirmatory  of  the 
existence  of  man  in  the  upper  pliocene  of  both  those  States,  but 
the  evidence  was  in  neither  case  absolutely  conclusive. 

The  discovery  that  the  tracks  of  several  species  of  pliocene 
mammalia'  in  the  argillaceous  sandstones  of  the  quarry  of  the 
Nevada  State  Prison  at  Carson,  are  accompanied  by  those  of  a 
biped  resembling  mun.  is  a  further  confirmation  of  these  views. 
The  tracks  are  clearly  those  of  a  biped,  and  are  not  those  of  a 
member  of  the  Simiidie,  but  must  be  referred  to  the  HominidK. 
Whether  they  belong  to  a  species  of  the  genus  Homo  or  not,  cannot 
be  ascertained  from  the  tracks  alone,  but  can  be  determined  on 
the  discovery  of  the  bones  and  teeth.  In  any  case  the  animal  was 
probably  the  ancestor  of  existing  man,  and  was  a  contemporary  of 
the  Elephas  primigenius  and  a  sfjccies  of  Equug. 

Professor  Lewis  drew  attention  to  the  caution  that  should  be 
taken  in  accepting  as  evidences  of  pliocene  man  any  fects  aa  yet 
not  verified  by  scientific  observers.  While  the  facts  proving  a  post- 
glacial man  are  indisputable,  the  existence  of  pre-glacial  man,  either 
in  onr  own  country  or  in  Europe,  is  not  attest^  by  satisfactory 
evidence.  The  discoveries  in  California,  just  referred  to,  made 
for  the  most  part  by  miners  in  their  search  for  gold,  carry  with 
them  several  serions  objections  to  the  great  antiquity  assigned  to 
the  relics  thus  found. 

In  the  first  pia^e,  the  characters  of  the  implements  are  identical 
with  those  of  modern  workmanship,  while  the  Calaveras  skull 
closely  resembles  that  of  a  modem  Indian.  The  implements, 
consisting  oflarge  granite  mortars,polished  spearheads  of  obsidian, 
gaming  disks,  finely  marked  pendants  of  greenstone  and  syenite, 
ii'rs,  pestles,  [irrowheads.  heads,  etc.,  iiri.'  of  ([oite  as  perfect 
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in  quite  recent  times.  It  is  unnecessary  here,  in  support  of  this 
ikct,  to  more  than  mention  the  modern  coins  and  other  objects  so 
frequently  found  in  a  compact  gravel  firmly  cemented. 

Again,  there  is  no  sufficient  evidence  tliat  the  gravel  in  which 
many  of  these  relics  were  reported  to  have  been  found  was  undis- 
turbed. Most  of  the  implements  were  found  on  the  banks  of 
streams,  some  of  them  in  the  bottom  of  river-beds,  in  both  of 
which  places  landslips  may  have  occurre<l,  while  the  few  found  in 
shafts  have  never  been  satisfactorily'  demonstrated  to  lie  in  a 
position  which  could  not  have  been  disturbed. 

The  very  fact  that  these  relies  all  occur  in  a  gold-bearing  gravel 
may  indicate  the  method  by  which  many  of  them  were  buried. 
That  gold-mining  was  carried  on  in  these  same  gravels  by  the 
aborigines  upon  an  extensive  scale  is  well  attested.  Schoolcraft 
describes  an  ancient  shaft  which  penetrated  Table  Mountain  to  a 
depth  of  210  fBet,  at  the  bottom  of  which  were  human  bones  and 
implements.  This  is  the  very  localitj'  where  a  number  of  imple- 
ments and  a  skull  of  supposed  pliocene  man  were  afterwards  found. 
Other  authorities  might  be  quoted  to  show  the  numerous  mining 
operations  of  the  aborigines.  The  mortars  already  described 
were  probably  used  in  the  process  of  extracting  gold  from  the 
gravel. 

Another  point  of  importance  is  the  fact  that  tlie  earliest  relics 
of  man,  either  in  the  river  gravels  of  Europe  and  Great  Britain, 
or  in  those  of  the  Delaware,  are  of  an  ancient  type,  unlike  those 
of  more  recent  times.  These  jmlaeolithic  implements,  with  the 
associated  bones  of  animals  now  extinct,  are  the  most  certain  evi- 
dences of  primeval  man,  and  belong  to  the  age  immediately  fol- 
lowing the  glacial  epoch.  It  is  not,  therefore,  probable  that  the 
highly  fashioned  implements  of  California,  having  the  most  neolithic 
type,  belong  to  a  race  of  pre-glacial  men  anterior  to  those  of  the 
river  gravels  of  Europe.  The  argument  from  analogy  is  so  strong 
against  the  great  antiquity  of  the  Californian  relics,  that  evidence 
of  the  most  satisfactory  kind  must  be  required  to  support  such  a 
conclusion. 

The  following  was  ordered  to  be  published  : — 


PROCEEDINOe  OF  THK  ACAIIIHT   OF  [1882. 


an  HIITTATKXBnTK,  BATHmmOH  AHD  TBIISOIKar. 


Batbmodon  puhypni  Cope,  >p.  dot. 

The  epccies  originftlly  described  by  me  under  the  name  of 
Bathmodon  radians,  was  based  on  a  number  of  specimena 
obtained  hy  Dr.  Hnyden,  from  the  Waaatch  formation  near 
Evanston,  Wyoming.  I  subsequently  ascertained  that  this  mate- 
rial included  two  species,  a  latter  and  a  smaller.  The  latter  I 
described  under  the  name  of  Bathmodon  lalipes':  for  the  larger 
the  name  of  Bathmodon  radians  was  retained.  Besides  various 
diversities  between  the  skeletons  of  these  species,  their  astragali 
exhibit  cliaracters  which  indicate  that  the  genus  Bathmodon  is 
distinct  from  Co rypAo^f on,  although  I  have  admitted  their  supposed 
identity  in  some  of  my  publications*  I  pointed  out  the  differen- 
tial characters  of  the  two  genera  in  1882,'  but  did  not  then  express 
the  most  important  feature.  I  then  defined  Bathmodon  as  follows: 
"Astragalus  subquadrate,  without  internal  hook,'' and  Cori/phodon, 
"Astragalus  transverse,  with  internal  hook."  The  absence  of  the 
internal  prolongation  of  the  astragalus  in  Bathmodon,  is  due  to 
the  presence  of  a  facet  for  articulation  with  some  bone,  which  is 
not  found    in    Corypkodon.      This    may   have    been   a   proximal 
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Xength  of  humerus,      .... 

Diameters  of  proximal  extremity  |  anteroposterior, 

I  transverse  oblique, 
Width  at  epicondyles, 

Diameters  of  condyles  I  ^^*^®^^^®®'     '      / 

I  anteroposterior    (roller, 

(flange, 

Length  of  pelvis  antero-posteriorly,     . 

Chord  of  crest  of  ilium. 

Anteroposterior  width  of  peduncle  ilium, 

Length  of  ischium  from  acetabulum,    . 

Length  of  pabis  to  symph^'^sis  do.. 

Length  of  femur,  .... 

Width  of  femur  proximately, 

Diameter  of  head  of  femur. 

Diameter  of  shaft  above  third  trochanter. 

Diameter  of  shaft  at  third  trochanter. 

Width  of  condyles  of  femur, 

Depth  of  condyles  with  rotular  crest, 

Diameters  of  astragalus  above  |  anteroposterior 

(transverse, 

Length  of  calcaneum, 

Prom  the  Wasatch  of  the  Big  Horn,  J.  L.  Wortman. 


M. 

•400 

•107 

•159 

•166 

•112 

•058 

•087 

•600 

•550 

•110 

•150 

•160 

•527 

•160 

•080 

•066 

•106 

•134 

•126 

•0675 

•0800 

•100 


^intfttlierium  robnitum  Leidj. 

I  have  for  some  years  had  in  my  possession  a  fragmentary 

lower  jaw  from  the  Bridger  beds  of  Wyoming,  which  I  have  been 

Unable  to  refer  to  its  proper  place  in  the  system.     It  is  described 

in  part  in  the  Annual  Report  of  the  U.  S.  Geological  Survey  of 

the  Territories,  1872,  p.  565.   The  rami  support  roots  and  crowns 

of  six  molars,  and  the  symphysis  has  two  alveoli  on  each  side. 

The  peculiarity  of  the  animal  consists  in  this  latter  fact,  since  the 

species  so  far  as  described,  are  said  to  have  four  teeth  on  each 

side  of  the  symphysis,  viz.,  three  incisors  and  one  canine.    Those 

present  in  the  present  species  I  suppose  to  be  incisors.     The 

molar  teeth  are  so  much  like  those  of  Uintatherium  rohustum^ 

that  I  believe  the  specimen  to  belong  to  that  species. 

Symphysis  very  much  compressed,  so  that  the  incisor  teeth  of 
opposite  sides  are  close   together;    its  inferior  outline  curved 
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upwards  to  the  alveolar  edge,  in  an  obtuse  keel.  Base  of  flange 
for  superior  canine  distinct,  commencing  below  the  posterior 
edge  of  the  posterior  alveolus,  sjid  immediately  preceded  by 
a  mental  foramen.  Middle  line  of  symphysis  rugose.  Ramos 
at  last  molar  robust,  owing  to  the  prominence  of  the  inferior 
part  of  the  anterior  masseteric  ridge.  In  connection  with  the 
oblique  position  of  the  head,  the  inferior  molars  are  oblique  to 
the  long  axis  of  the  ramus,  sloping  upwards  and  backwards,  with 
exposed  anterior  roots.  The  molars  increase  in  size  posteriorly, 
and  the  last  one  is  abruptly  larger  than  the  penultimate.  Their 
structure  is  us  in  U.  robualum,  i.  e.,  with  an  obliquely  transverse 
high  crest  in  front,  and  a  low  posterior  transverse  edge  of  the  heel, 
and  a  short  oblique  crest  between  the  two.  The  last  named  is 
short,  and  is  directed  obliquely  outwards  and  forwards  towards 
the  external  extremity  of  the  anterior  crest,  but  disappears  before 
reaching  it.  The  internal  extremity  of  this  and  of  the  low  poste- 
rior crest,  with  the  external  extremity  of  the  anterior  crest,  rise 
into  cusps.  At  the  middle  of  the  anterior  base  of  the  anterior 
transverse  crest  there  is  a  tubercle,  which  represents  the  anterior 
limb  of  the  anterior  T  in  Coryphodon.  The  crowns  of  the  pre- 
molars are  broken  away  in  the  specimen. 

The  alveoli  of  the  incisors  are  flat,  and  are  directed  forwards  at 
an  angle  of  only  20°  from  the  horizontal  until  near  their  oriflces, 
where  the  angle  is  greater.     The  roots  of  the   incisors  are  thus 
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Although  the  crowns  are  somewhat  worn,  the  enamel  is  wrinkled 
intermediately  between  coarse  and  fine. 

The  specimen  described  was  obtained  in  the  Bridger  beds  on 
Henry's  Fork  of  Green  River,  Wyoming. 

Triiiodoa  ooaidaiif  Cope. 

A  right  maxillary  bone  and  corresponding  mandibular  ramus 
represent  this  species  in  my  collection.  The  former  sustains  the 
last  five  molars,  and  the  latter  the  last  three,  with  alveoli  of  the 
others  and  of  the  canine  tooth.  The  pieces  indicate  a  skull  of  the 
size  of  that  of  the  wolf,  and  a  good  deal  more  robust  in  its  ver- 
tical measurements. 

The  third  superior  premolar  has  a  base  of  triangular  outline,  the 
external  side  longer  than  eitiier  of  the  internal,  which  are  con- 
nected by  a  broadly  rounded  angle.     The  external  cusp  is  of 
lenticular  section  at  the  base,  and  circular  section  near  the  apex. 
An  internal   cusp  is   represented   by  a  strong   cingulum   as  in 
Periptychus^  which  connects  with  the  posterior  base  of  the  ex- 
ternal cusp.     The  crown  of  the  fourth  superior  premolar  has  a 
triangular  base  of  which  the  anterior  side  is  shorter  than  either  of 
the  other  two,  wliich  are  subequal.     The  external  cusp  is  large, 
simple,  and  subconic.     The  internal  is  distinct  but  smaller  and  is 
continued  posteriorly  as  a  cingulum  to  the  posterior  base  of  the 
external  cusp.    No  internal  cingulum.     The  crown  of  the  first  true 
molar  is  worn  to  the  roots.     The  second  true  molar  is  the  longest 
of  the  series.    Its  base  is  a  triangle,  placed  transversely  to  the  axis 
of  the  jaw,  of  which  the  external  side  is  the  shortest,  the  anterior 
the  next  longer,  and  the  posterior  the  longest.  The  apex  or  internal 
extremity  of  the  crown  is  obtusely  rounded.     There  are  two  sub- 
equal  external  cusps,  which  are  injured  in  the  specimen.     The 
internal  cusp  is  the  apex  of  a  V  whose  limbs  form  the  anterior  and 
posterior  edges  of  the  grinding  face  of  the  crown,  extending  out- 
wards to  near  the  bases  of  the  external  cusps.     Posterior  to  the 
posterior  one  is  a  strong  basal  cingulum.    No  internal,  and  a  faint 
anterior  cingulum.     There  is  probably  an  external  cingulum,  but 
it  is  broken  away.     The  last  molar  is  of  an  oval  outline  placed 
transversely  to  the  cranial  axis,  both  the  external  and  internal  ex- 
tremities contracted,  the  latter  a  little  the  more  so.    There  is  a  large 
anterior  external  conical  cusp.    The  posterior  external  is  small, 
and  is  situated  at  the  posterior  third  of  the  posterior  border  of  the 


Diameters  base,  Pm. 
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crown.  The  interoal  cusp  is  welt  developed,  and  has  a  sabcircalar 
section.  There  are  strong  external  and  posterior  cingula,  and  a 
weak  anterior  one,  but  no  internal  cingulum.  The  posterior 
extremity  of  the  maxillary  bone  within  the  zygoma,  is  imme- 
diately above  the  posterior  border  of  the  last  superior  molar. 

Meaaurementg  of  Superior  Sfolare.  m, 

Length  of  bases  of  posterior  five, 

Dtameter.  ta.a,  P».  ,„,  J  """'"PO'toioi, 

4^  transverse, 

( anteroposterior, 

'  ~i|^  transverse, 

Length  base  of  true  molars,        ....       039 

DUBeter.ta»eofm.u,(»""»P<>""'»''        '       «"* 
^transverae,  .      -021 

Diameter,  hue,  m.iil,  I  """P"'"""'  ■        ■      ■"° 
(transverse,    .  .       'OlIS 

Elevation  of  base  of  zygoma,  above  base  of  m.  iii,      -018 

The  mmuB  of  the  lower  jaw  is,  as  usually  with  the  Creodonta, 
deeper  and  lees  robust  than  that  of  Carnivora  of  corresponding 
size.  It  is  also  more  compressed  than  that  of  the  Trxiaodon 
quivirenais.  It  retains  its  depth  to  below  the  canine  teeth,  and 
does  not  shallow  below  the  middle  of  the  coronoid  process,  where 
also  there  is  no  tendencv  to  inflection.     The  anterior  masseteric 
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:«  forwards  towards  the  base  of  the  anterior  cone  of  the  tooth. 
Tli^  exteraal  is  the  larger,  and  reaches  that  base.  The  internal  is 
snQLsi.1ler,  and  falls  short  of  it.  The  posterior  inferior  molar  differs 
from  the  others  in  form  as  well  as  in  size.  There  is  no  posterior 
inner  anterior  cusp,  the  large  External  cusp  being  supplemented 
b}-  a  small  anterior  internal  only,  which  sends  a  little  ridge  down- 
wai-ds  and  posteriorly.  The  heel  is  narrowed,  and  supports  the 
two  cusps  on  its  posterior  border  in  contact,  and  not  separate  as 
on  the  other  teeth.  The  external  is  the  larger,  and  extends 
fo rewards  to  the  base  of  the  anterior  cone  near  its  middle. 
Some  remnants  of  hard  matrix  leave  it  uncertain  whether  there  is 
a  small  median  posterior  marginal  tubercle  on  the  first  and  second 
molars  or  not. 

The  first  inferior  true  molar  has  a  strong  external  cingulum ; 
tti.^  second  has  none  ;  the  third  has  one,  which  is  most  evident 
bet;ween  the  cnsps,  is  weaker  at  the  base  of  the  posterior  lobe,  and 
^i^-^^it  at  the  anterior  lobe.     No  internal  cinsfula. 


Measurements, 


Length  of  true  molar  series,  .... 
Length  from  m.  iii  to  anterior  masseteric  ridge. 

Diameters  of  m.  i,  5  anteroposterior,      .        . 

(transverse, 
Diameters  of  m.  ii,  \  anteroposterior,      .         . 


(tr 


an  s  verse. 


Diametersof  m.  iii,  \  anteroposterior, 

(transverse, 
Depth  of  ramus  at  m.  iii, 
Width  of  ramus  at  m.  iii,  inferiorly, 


M. 

•052 

•013 

•017 

•0115 

•018 

•Oil 

•016 

•0105 

•047 

•013 


The  molar  teeth  of  this  species  are  more  like  those  of  the  T.. 
heilprinianus  than  those  of  the  T.  quimrensis.     This  is  seen  in 
the  more  conic  character  of  the  anterior  lobe  of  the  tooth,  and' 
tbe  better  development  of  the  anterior  inner  cusp.     The  species 
is  a  good  deal  larger  than  the  T,  quimrensis. 

From  the  Puerco  beds  of  N.  W.  New  Mexico,  D.  Baldwin. 

Note. — The  superior  molar  teeth  show  a  resemblance  to  those 
of  Mesonyx^  and  also  to  those  of  Deltatherium.  Among  the  Me- 
sonychidse^  Triiaodon  approaches  Sarcothraustes  in  the  form  of 
the  inferior  molars,  in  the  expanded  heel.     On  the  other  hand,  the 

20 
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appeamnce  of  tlie  anterior  cusp  of  the  inferior  molars  approai 
what  is  seen  in  Amhlt/ctoniis.  The  small  transverse  post* 
superior  molar  of  Trnnodon  further  distinguiahes  it  from  ylmi 
liinu*.  A  scries  of  modiflcations  of  the  dental  oliaraclei-a  procee 
from  the  simple  to  the  more  complex,  may  be  constructed  ns  foUi 
X.Meaony^;  2.  Diesacun;  3.  Sarcothraustea ;  t.  Triiiodon 
Ambli/clonug ;  f..  Deltatherium.  The  first  three  belong  to 
Me.soni/cliiilK,  as  distinguished  by  the  form  of  the  tarsal  ar 
lations.  Whether  Triisodon  must  be  arranged  with  Amhlyct 
or  not,  cannot !»  ascertained  nntil  the  foot  atrnoture  ts  know 
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December  19. 

The  President,  Dr,  Leidy,  in  the  chair. 

Thirtj-five  persons  present. 

The  deaths  of  Jos.  S.  Levering,  Jr.,  and  Dr.  Jolin  Forsyth 
Meigs,  members,  were  announced. 

On  an  extinct  Bsccart/.-^Frof,  Leidy  said  he  regarded  it  as 

fenaarkable,  that  among  the  mulitude  of  remains  of  extinct  mHm- 

nials  found  in  this  country,  many  of  which  were  of  genera  common 

to  the  old  world,  no  well  authenticated  remains  of  Hippopotamus 

Q-nd  of  the  Hojr  had  been  discovered.     The  representative  of  the 

latter  in  this  country  is  the  Peccary,  of  which  there  are  two  known 

living  species,  pertaining  to  South  America,  with  one  of  them 

extending  into  Mexico  and  Texas.     The  remains  of  a  number  of 

extinct  species,  have  been  found  in  the  United  States  and  territo- 

^'^^s,  partly  referable  to  Dicotyles^  and  others  to  a  nearly  allied 

^eniis,  described-by  Dr.  Le  Conte  under  the  name  of  Flatygonus, 

In  this  the  constituent  lobes  of  the  molar  teeth  are  conspicuously 

P^'ominent,  comparatively  smooth,  and  approximate  in  form  those 

^f  ruminants.     In  Dicotyles  they  are  comparatively  low,  wrinkled, 

^nd  approximate  more  those  of  the  hog. 

Several  fossil  specimens  exhibited,  probably  indicate  an  unde- 
^pribed  species  of  Plaiygonus^  larger  and  of  more  robust  propor- 
tions than  the   P,  compressus.     They  have  been  submitted   for 
Examination  by  Mr.  Wm.  B.  Henderson,  who  reports  that  they 
'^ere  found  in  cla}'  and  gravel,  in  a  limestone  quarry,  in  Mifflin 
CJo.,  Pa,     They  consist  of  two  jaw  fragments  with  teeth,  the  bone 
V)eing  encrustated  with  a  hard  ferruginous  cement  of  limestone 
Und  gravel.     The  lower  jaw  fragment  contains  the  greater  part  of 
the  last  two   molars.     The  jaw  below  the  position  of  the  tirst 
Yuolar  is  thick  and  shallow ;    below  the  last  tooth   it  abruptly 
deepens,  and  a  short  distance  back  is  nearly  double  the  depth. 
The  upper  jaw  fragment  contains  the  greater  part  of  the  molars 
and  last  premolar.     The  upper  teeth  exhibit  a  well  produced  basal 
ridgtt  fore  and  all,  but  none  laterally,  except  the  feeble  elements 
of  it  lietween  the  lobes  of  the  crowns. 

Comparative  measurements  of  the  two  fossil  specimens  with 
corresponding  parts  in  the  skull  of  P.  compressus  are  as  follows  : 

p.  vetus.         P.  compremuB. 

Depth  of  lower  jaw  l)elow  first  molar,        42  mm.  37  mm. 

Thickness  of  lower  jaw  below  first  molar,  22     "  17     " 

Depth  of  lower  jaw  back  of  last  molar,       78     "  45     '• 

Space  occupied  by  the  last  two  molars,      47     "  38     " 
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Fore  and  aft  diameter  of  second  molar. 
Transverse  diameter  of  second  molar, 
Fore  and  afl  diameter  of  last  molar, 
Transvei-se  diameter  of  last  molar, 
Breadth  of  lace  outside  last  premolars, 
Breadth  of  face  outside  last  molars, 
Space  occupied  by  upper  molai's, 
Fore  and  aft  diameter  of  first  molar, 
Transverse  diameter  of  first  molar, 
Fore  and  aft  diameter  of  second  molar, 
Transverse  diameter  of  second  molar, 
Fore  and  aft  diameter  of  last  molar. 
Transverse  diameter  of  last  molar, 
Pore  and  aft  diameter  of  last  premolar, 
Transverse  diameter  of  last  premolar, 


The  species  may  be  named  pLATVooNtJe  vetts,  though  it  is  by 
no  means  certain  that  it  does  not  pertain  to  one  of  the  forms  de- 
scribed by  Prof.  Marsh,  from  the  western  territories. 

The  following  was  ordered  to  be  printed  : — 
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AV  IBSVTIFICATIOV  OF  THE  SPECIES   OF  FISHES  DESCBIBED  IN 

&HAW*S  GENERAL  ZOOLOGY. 

BY  JOSEPH  SWAIN. 

In  the  early  part  of  the  present  centur}^  Dr.  George  Shaw 
K2ompiled  a  "  General  Zoology  "  or  "  Systematic  Natural  History," 
'^hich  was  to  contain  descriptions  of  all  the  animals  then  known. 
In  the  two  volumes  on  fishes,^  he  introduced  a  large  number  of 
new  specific  names,  most  of  them  arbitrary-,  and  unwarranted 
alterations  of  prior  names,  the  rest  chiefly  for  species  described 
by  travelers,  which  had  been  for  one  reason  or  another  left  without 
binomial  designation.  Of  all  the  various  compilations  of  the  kind, 
pertaining  to  fishes,  this  work  of  Shaw's  is  probably  the  least 
worthy.  Some  of  the  names,  however,  have  priority  of  date.  I 
here  give  a  list  of  all  the  new  generic  and  specific  names  intro- 
duced by  Shaw,  with  the  name  which  the  form  iu  question  should 
bear,  so  far  as  I  can  ascertain  it. 

Cases  involving  difficult}-  of  identification  or  doubt  as  to  proper 

nomenclature,  have  been  referred  to  Prof.  Jordan,  to  whom  I  am 

also  indebted  for  numerous  suggestions,  and  for  the  use  of  his 

library. 

VOL.  IV. 


HAMK. 


PAOB. 


pl.     I, 


Anguilla  vulgaris, 
^uraena  romana, 
llursena  africana, 
Muraena  meleagris, 
Munena'  viridis, 
Monoptenis  javanicus, 
Odontognathus  abdomine  acu- 
leata, .        .        .        pl.  8, 
Triuiiis*  commersonii, 
Genus  Stylephorus,  . 


15 
26 
30 
32 
33 
39 

74 

78 
87 


IDKNTIFICATIOX. 

Anguilla  viilpjaiis,'^  Shaw. 
Muraena  h^leiiiv,  L. 
Sidera  afra  ( Bloch  ,  Swain. 
Sidera  mcloagris  (Shaw),  Swain. 
?  Ophichthys,  sp. 

Moiiopterus  jaxenensis,  La  Cepede. 
Odontognathiis     niucroiiatus,      I^ 
Cepede. 

Genus  Stylephorus. 


*  General  Zoology  of  Systematic  Natural  History,  by  George  Shaw,  M. 
D.,  F.  R.  S.y  etc.,  with  plates  from  the  first  authorities  and  most  select 
specimens.  Engi-aved  principally  by  Mr.  Heath,  London  (vol.  iv,  1803  ; 
vol.  V,  1804). 

*  Prior  to  Anguilla  vulgaris  Tui-ton  (1806),  and  Rafinesque  (1810). 

'  Muritna  viridis  is  based  on  "  Serpens  Marinus  amerieanus,  Seb.  3,  t. 
70,  f.  2,"  apparently  not  identifiable. 

*  Based  on  Triurus  bougainvillianus  La  Cepede,  ii,  20  L 


StytFplionis  cord  at  UH, 
Xijiliias  p'atypterus, 
Xl|i1itas  miLkaii-a,     . 
(laHuB'  leverianuB, 
Itleimius  trirurcntiis, 
Cepula  liennaiiiii 'iDn, 
Gynuieti-iR  nscunii, 
OrnuB  Vaodollius,    . 
(iuHaa  ater,       . 
GoUiumorus  austmliK, 

Srui'paiiia  comnieritonii, 
Sciii'i  tuna  bicapiUnta, 
Scoi'puiiH  1)1  acliinta, 
Zens  opal), 


pi.  43,  287 


Plrui'onecteB  roseus.        pi.  43,  9<>2 

PleuJonectea  londeletii,    .        .  307 

Plpuroiieetf  8'  argonteuB,  .        .  808 

I'leiiroiiecteH  diiipbaniis,  .        .  Sit) 

Pleiironeciira  tuberculatuB,       ,  1)12 

Cliietoiicinlniporialis,      pi.  41,  324 
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Styleplioi-118  cordatus,  Shaw. 
XipliiniigtHdiua,  I.iniucus. 
HiHtiophoi'USglndius  (BrouBB.  <La< 

ItunieopN  tiifurcus  iWalb.),  Cu». 

Twiiioidea  liermaiinii,' La  Cfiiole^^^ 

R^galecuB  glesno,  .Vscan. 

Lepidopus  (Ouuan),  B1.  &  Schn 

GobiuB  aler,'  Shaw, 

Eleotris  »tri|;Btii  f  BrouKS.),  C.  &  V%^ 

? 
PieittiK  Tolitnns  (I..),  C.  &.  V. 
Syutincia  bicinata  (La  C),  SwaiiK:^aB 
t^ynnncia  vonuoosa,  Blocli. 
LnmpilH      guttatiu      (BHlnnicli]^^^ 

Rotzius. 
PleuronecteB  HeHus,  L. 
Soleaooellala  (I.. I,  Gilntber. 

? 
ArnogloMus  iBternn  (Walb.)  Oun^^C^ 
Pitetta  maxima  (Ii,).  SwaiuBoo. 
Holacantlius    imperatar    (Blocti.5»-  ~ 

LaC. 
HeniDchus     maorolepidotna     <L.^  ^ 

C.  &.  V. 
PlecCoi'hyiicliuH       olitetodontoideB.^ 

LaC. 
Moiiocerostuberoaus (LaC), Swain  - 
AcanChuruK,  sp. 

Monocoi'os  lituratuB  (Foret. }  Rwain— 
Acnntliiimg  achilles,  SLaw. 


ClitBtodon  birasciatus,       .         .  'M'i    ' 

Cliiutfxlon  pleotiirbynchu!!, 

pi.  4!),  3'i(l 

Acantbitrus  naBUB,           pi.  I'll,  'J'6 

Acanlburus"  mjlitaris,      .  .  HMO 

AoaiitbiiruB  IiarpuruB,       .  .  881    | 

.\cant]mi'iis  achilles,  ,  '-iSS 

Acnntliiii'UB'  unibratus,     .  .  38-1    | 

'  Dexcribed  from  a  specimen  in  Ike  T<everiaii  Mnseum,  wbich  is  "sup^ 
prised  "  to  be  a  native  of  the  Southern  Ocean,  being  placed  in  a  collection 
of  Holies  taken  dniing  the  last  voyage  of  Captain  Cook. 

'  Not  /lermannia/iut.  ax  usunlly  quoted. 

'  Oobiim  nUr  t^liaw,  is  bused  on  Oobiiu  niger  La  C.  {not  of  LInnsusl.  If 
this  ix  a  valid  Bpecies,  it  ficeniB  to  li^tve  been  overlooked  by  otiier  writers. 

<  Collnt  auitralis  ^I'liaw,  is  "a  dnubtful  species  j  described  hj  myself  in 
Mr.  White's  Voyage  to  Botany  Hay"  (Shaw). 

'  rUuroneetei  argtnteiii  is  based  oti  a  pai-tial  description  by  Petiver,  in 
"Gazopli.  10,  t.  2(1." 

•  "Native  of  tbe  Indian  and  American  seas.  lu  the  British  and  Lever- 
ian  Museums."     (Sliaw,) 

'  "  Native  of  tbe  Indian  seas.     In  the  British  Museim."     (Shaw.) 
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Acanthoms'  meleagris,  . 
Trichopus  arabicus, 
Trichopos  satyrus, 
Trichopus  pallasii, 


Scams  purpuratus, 

Scaruflt'  roetratas,    . 
Spams'  bicinctus,  . 
Spams  bniDnichii, 
Spams  commersonii, 
Spams  melanotusy  . 


PAOS. 

885 
390 
391 
392 


Trichopus  monodactylos,       .    393 


.  397 

.  401 

.  418 

.  424 

.  428 

.  431 


Spams  luna,    ....  433 

Spams  seiran,         .        .        .  439 

Spams*  sciums,      .       pi.  64.  439 

Spams  argyropthalmus,  441 

Spams'  reticalatuB,        .  447 

Spams  zonatus,      .        .        .  452 

Spams  hemispbiericus,  pi.  66,  554 

Spams  brachiatus,         pU  66,  456 

Spams  magnificus,         .        .  463 

Spams^  palpebratus,       .        .  464 
Spams  tranquebancus,  .        .471 

Spams  semifasciatus,     .        .  472 

Spams^  trilineatus,         .        .  472 

Spams' cepedianus,        .        .  473 


IDKNTIFIOATIOM. 
? 

Thalassoma  lunare  (L.),  Swain. 
Osphromenus  goramy,  La  C^pedc. 
Osphromenus  trichopterus  (Pa11.)» 

Giinther. 
Monodactylus  falciformis,  La  Ce- 

pede. 
Thalassoraa    purpuream    (Forsk.;, 

BwaiiisoD. 

• 

? 
Spams  bogaraveo,  Bmnn. 
Gerres  oyena  (Forsk.),  Cuv.  &  Val. 
Lutjanus  argentiuaculatus  (Foi  sk. ), 

Swain. 
Lutjanus  cliry8urus(Blocb),Yaill. 
Serranus  cabrilla  (L.),  Risso. 
Seri*anus  formosus  (L.),  J.  &  G. 
Priacanthus^  macrophthalmus 
(Bloch),  Swain. 

? 
Thalliums  fasciatus  (Thun.\  Swn. 
Xyrichthys  fuscus  (La  C),  Swain. 
Xy  rich  thy  8  fuscus  (La  C),  Swain. 
Conodon  nobilis  (L.),  J.  &  G. 

? 
Lutjanus  johnii  (Bloch),  Vaill. 
Epinephelus  striatus  (Bloch),  Gill. 

? 
?  Lutjanus,  sp. 


'  '*  Native  of  the  Indian  and  American  seas.  In  the  British  Museum.'' 
(Shaw.)  ' 

»  "Slightly  described  by  Cepede  from  the  MSS.  of  Commei-son.'' 
(Shaw.) 

*  Based  on  »*  Sp.  bivittatus  Bloch,  t.  263.'* 

*  8paru8  %c.iurui  Shaw,  includes  Diabasis  elegans  (C.  *&  V.)  J.  &  G.  and 
Serranus  formosus  (L.)  J.  &  G.  S,  sciurus  may  bo  considered  as  a  syn- 
onym of  8.  formosus, 

*  Not  P,  macrophthalmus  Cuv.  and  Val.  ^=^  P.  arenatus  C.  «&  V. 

*  Based  on  Sparus  capistratus  Gmelin. 
'  Based  on  Perea,palpebrosa  L. 

®  Based  on  Anthias  lineatus  Bloch,  t.  326,  f.  1. 

*  Based  on  Lutjanus  albo-aureus  La  Cepede,  iv,  239. 


FB0CBEDIN08  C 


THE   ACADEUT  ( 


Spams'  eigillatus,   . 

GoiiipliosuB  vAinegatuB,  p).  SO,     460 

I.abruB  alb(<Tus, 

Labrus  undulatus,  . 

LabnuballiiDus,    .       pi.  71, 

Lnbi'tis  ascanil, 

Labriis'  carinatus,  . 

Labrus'  cupreusj     . 

Scinna  ^'iblmsa, 

Holocentrua  decussatus, 


Holoccntnis  japonicus,  . 
Holocentnis  tertndineus, 
Holocentrus  margiiiatus, 
HoliK-eutruB  bieotor, 

Bodianus  zebra, 
Bodiaiius  lunuUtuB, 
Scomber  madagascariGoais, 

pi. 

Scombei''  botia, 
Scomber  leopardus, 

Scomber  oiikCQlosuH, 

Sconil*er'  nigricollis, 

(lasieiwteus  (at  rol  hi  ens  is, 
Gastt^L-osteus  caoadoiisis, 


5ft3 


Gompliosus  varius,  La  C£pede. 
I'ercia  tetracanthus  (La  C).  Swain. 
JnlU  luuaris  (L.).  Cav.  &  Val. 
Labrus  bergylta,  Ascanius. 
Cyntedus  melops  (L.)>  Swaio. 


LutjaouB  gibbuB,  Bloob. 
EpinepbeluB'   deciusatos    (SItaw), 

EpinepheluH^  ruber,  Bloch. 
Epinephelus  brunneoa,  Blocfa. 
BpinepheluB  marginalia,  Bloob. 
EpJDephelus   albofuscus  (La  C.)> 

BodianuH  branack,  Bloch. 
Bodianus  lunaria  (Forek.),  Swain. 
Scombroidea  Ijaia  (Forsk),  Sim. 


Boomberumorus  gultatus  (Bl.  and 

Sell.),  Swain. 
Scorn  beroitionis   i 

C),  Swain. 
TeutbU,  ap. 
Tracbynottis  carolinua  (L.),  Gill. 


(La 


Elftcate  Canada  (L.),  Qill. 
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HAM*. 


*  *^gla*  j;)ponica. 
G^uns  Trachichthys, 
'^fachichthys  australis, 


PAOV.  rDBWTlFlCATI'  W. 

,  634    '  ?  Cephal acanthus,  sp. 

.  630    I  Genus  Trachiclitbys,  Shaw. 

,  630  Trachichthys  austral  is,  Shaw. 


vor.  V. 


irAXX. 

Loricana*  arcipenser, 
Loricitria  dentata,     . 
Loricaria  flava, 
Salmo^  phinoc, 
Salmo  sal  mains, 
8a]  mo  fulvus,    . 
Salmo  rostratus, 
Esox  barracauda, 
Esox  oepedianiis, 

£sox  leverianus, 


pi 


Esox  stomias, 
PolypteruA  niloticus,     pi 
Mnlhis*  mnlabaricus, 
Polynemus  niloticus, 
Polynemus  indicus,  . 
Polynemus  tetradactylus, 
Polynemus  commersonii, 
Clupea  gigantea, 

Cyprinus*  rondeletii,  pi 
Oyprinus"  pomeranicus, 
Cyprinus'  ferru^ineus,  pi 
Cyprinus  punctatus, 
Cyprinus  serta, 
Cyprinus  lancastriensis, 
Petromyzon  plumbeus, 


110, 


FAOB. 

36 
37 
38 
54 
55 
80 
86 
105 
117 

118 


.  120 

112,  122 

.  137 

.  151 

.  155 

.  155 

.  156 

.  173 

.  123,  104 

.  202 

131,  218 

.  220 

.  232 

.  234 

.  263 


IDENTIFICATIOW. 

Loricaria  maculata,  Bloch. 
Loricaria  cataphracta,  L. 
Hypostomus  plecostomus(L. ),  C&V. 
?  Salmo  trutta,  L. 
Salmo  salar,  L. 

Sarcodaces  odoe  f Bloch),  Giinther. 
Coregonus  oxyriiynchus,  L. 
Spliyrsena  picuda,  Bl.  &  Sch. 
Lepidosteus  tristsBchus  (Bl.  &  Sch.), 

J.  &  G. 
Lepidosteus  tristaichus (Bl.  *fc Sch.), 

J.  &G. 
Chauliodus  sloanii,  Bl.  &  Sch. 
Polypterus  bichir,  Geoffrey. 
?  Mugil,  sp. 

Polynemus  plebejus,  Gmel. 
Polynemus  indicus,  Shaw. 
Polynemus  tetradactylus,  Shaw. 
Polynemus  plebejus,  Gmel. 
Megalops     cypriuoides    (Brouss.), 

Bleeker. 
Cyprinus  carpio,  L. 

9 

Cyprinus  carpio,  L. 
Abramis  bi punctatus  (Bloch),  Giin. 
Abramis  vimba  (L.),  C.  &  V. 
Squalius  leuciscus  (L.),  Heckel. 
Petromyzon  branchialis,  L. 


'  Based  on  Trigla  alala,  Gmel.  Syst.  Nat.,  1346. 

'  Loricaria  accipenser  Shaw,  includes   Loricaria  maculata  Bloch,  and 
Loricaria  cataphracta  L. 

»  Based  on  "  White  Salmon,  Penn.,  Brit.  Zool/' 

*  Based  on  **  Peddarki  Sovero  Rus8.  pise,  t  182.*' 

*  Apparently  a  monstrosity:  based  on  ** Rondel,  aquat.  2,  p.  155.'' 

*  Based  on  "  Cyprinus  huggenhagii  Bloch,  t.  95." 

^  Apparently  a  monstrosity  ;  based  on  "Cypriu  rouge-brun,  Cepede,  6, 
p.  490." 


M             808                               PUUCEEUIKUS  OF 

TUF.   ACADE.MT  OF                         [186-^ 

PeHomygHn  bicolor, 

.  303 

Petromywin  l.ra.icl.falia,'  L. 

HaJFi  diagrincn, 

.  381 

Raja  fullooica.  L. 

L           Rr.)»  fusciatn. 

pi.  U3,  MB 

C.&,V. 

P            Raja  I•oeoilu^>^ 

.  3»1 

PteioplBtea  michini  (Bl.  &  Soh-Cl 
Mull.  &  Henlo. 

Ruia'  dinboliw. 

,  sni 

?  DiceroliatJBgioins  (LaC.  i,nunUx::4l 

.  »16 

? 

Itu»'bio<ilor,    .        . 

.  itlO 

? 

pi.   147,  al» 

Swain. 

Hnja  ciivieri,     . 

.  »11) 

Riga  elavatR,  1<. 

9i|uiiluK  phllippinuB, 

.  311 

CcBtracion  philippi  (Bl.  A  8chii.>  ^ 
Cuvier. 

a.Hiiiltis'denticillttlus, 

.  mi 

Sqimlua  zebra,  . 

.  B52 

8<|ii!ilU8  BemiBagittstiu,    .         .  Sdl 

PriBtiH  cnspidBtus.  Ijitham. 

Gunim  apatiiUrio, 

.  303 

GenuB  Polyodon.  La  C£pede, 

Bjiatiilaria  i-cticuIatA, 

pi.  IRH.  SR3 

Polyodoii  spatlmla  (\Valb.).J.  &Q. 

Chinimra  liorealia. 

pi.  ]r,7.  nm 

Chimtera  tDonstrosa,  L. 

CUimrera  ausiralis. 

pi.   l.W.  808 

Calloriijnchus    aurtralia     (91i»w), 
Owen. 

Ijophiuneuropnuii, 

pi.  lei,  itTB 

Lopfalus  uoioDbicus, 

.  381 

l.opbiuB  piHcutoHus,  L. 

Lopliiu*  muricMur, 

pi.   102,  383 

Halieutaia Hiellata  {  Walb. ),  C.  A  V. 

pi.  !oa,  88a 

Maltbe  veaperliUo  (L.l,  C.  A  V. 

Ijophiua*  ]>ictuR,     . 

pi.  16>'^,  38H 

Lophiiis*  niarmaratiiB,  pi.  16G,  38i 

Cycloptorua'  pyramiilatiiH, 

pi.  107,  8* 

CyclopteiDs  pa  von  inn  a, 

pi.  187,  39 

Cycloptenis*  biBpinosus, 

Cy clojjtBi'Uj*  coriiubicus. 


3W 


l.iuntlier,rar.  leucosuma  Blecker. 
Aiiteiinariua,  ep. 
CyclopteruB  lumpue,  L. 


?  ColyliB,  8p. 

Lepadogaster  youanii,  La  Ciip^de. 


'  Baaed  on  "£ereegoodee  Tcnkoo,  Itiisael  iud.,  t.  0." 

'  liased  on  "Temei'ee  Russ.  ind.,  t.  1.' 

'  Based  on  -'  Nalla  Temeree,  Ruse,  ind.,  t.  3." 

'  Based  on  "Squale  deiitolil,"  La  Ctpi-de,  i,  381  ;  habitat  uuknowu, 

'  "I'ictus"  is  preoccupied. 

'  Not  identified  by  i-ecent  writers;  " marmoratu*"  ia  preoccupied. 

'  Evidently  a  monstrosity. 

"  Based  on  Cyclopterii*  ntidua  Ginel,  Syst.  Nat.,  1475. 
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MAMB.  PAOB. 

Balistes*  liturosufl,  .    405 

Balistes  sonneratii,  .             40G 

Balistes  bicolor,     .  pL  168,    407 

Balistes  viresoens,  .        .    408 

Balistes  fasciatus,  *.  .    409 

Balistes  unimaculatus,  .  410 

Balistes  dnereus,   .  ,             410 

Balistes  sigDatus,   .  .410 

Balistes  capistratusy  .417 

Ostracion  anrltas,  pi.  178,    439 

Ostracion  striatus,  .  .        .    430 

Diodon''  lituroeus,  .  .        .    480 

Cephalus  brevis,    .  pi.  175,    437 

Cephalos  Tarius,     .  .             439 
Cephalus  pallananus,    .        .    440 

Byngnathus  foliatus,  pi.  180,    456 

Pegasus  draco,       .  pi.  182,    401 


IDSMTIFIOATIOH. 

Monacanthus,  sp. 
Balistes  buraa,  Bl.  &  Sch. 
Balistes  conspicillum,  Bl.  &  Sch. 
Balistes  viridescens,  Bl.  &  Sch. 
Balistes  rectangulus,  Bl.  &  Sch. 
Balistes  vennicosus,  Bl.  &  Sch. 
Balistes  cinereus,  Bonnat. 
Balistes  fuscus,  Bl.  &  Sch. 
Balistes  capistratus,  Shaw. 
Aracana  aurita  (Shaw),  Gunther. 
Aracaua  aurita  (Shaw),  Gunther. 
Diodou  liturosus,  Shaw. 
Oi-thagonscus  mola  (L.),  Bl.  Sch. 
Banzaiiia  truncata  (Retz),  Nardo. 
Oi-tbagoriscus  mola  (L.),  Bl.  Sch. 
Phyllopteryx      foliatus      (Shaw), 

Swainsoo. 
Pegasus  draconiM,  LiniuBus. 


'  Not  identified  by  recent  writers.  '*  Native  of  the  Indian  seas  :  observed 
about  the  coasla  of  Otaheitee  by  Captain  G.  Tobin."     (Shaw.) 

'  Based  on  Diodon  iaeheie  La  C^pMe,  ii,  13. 


^Ml 


TEOCEEDINOS  OF    THE   ACADEMY   ( 


December  26,  1882. 
The  I'resident,  Dr.  Leidy,  in  the  cUair. 
present. 

Irragvlaritien  of  the  Dental  Arch,  etc. — Dr.  Harrison  Al^*^^^^^^ 
called  attention  to  the  irregularity  of  tlie  front  and  lateral  cur  ^"f* 
forming  tiie  dental  arch,  and  to  some  point§  in  conneciion  w"  ^. 
the  hard  palate.     He  defined  the  eiirve  of  the  teeih  placed  '" 

tiie  front  of  the  jaw  and  answering  to  the  premaxiila-,  and  tli^c:^^^^^*^ 
placed  at  the  sides,  the  latter,  pertaining  to  the  maxillte,  hav^:-  ^^^ 
been  found  bj'  him  to  be  in  the  jaws  of  civilized  whites  alw^^*'-J* 
asym  metrical.  ■ 

The  folds  {ruga;)  of  the  hard  palate  are  subject  to  mncli  ys^—  ~^LL 
ation.  In  the  human  fa-tiis  of  five  centimetres  in  length, they  t^^--  _~^f. 
regular,  six  in  nnmber,  and  arrnnged  across  the  palate  as  _^^p 
certain  of  the  lower  animals.  At  birth  they  have  already  becor^^  , 
irregnlnr,  but  as  to  how  far  snch  irregularity  might  exist  withij>  ^^^g 
indicating  deformity, be  believeil  no  data  hod  been  collected,  f^^^^ 
names  canine,  first  intermediate,  first  bicuspid,  second  intey^  '^Tir 
mediate,  second  bicuspid,  etc,  were  profiosed  for  these  rug*=^^^™[ 
They  are  fiirttier  arranged  not  infrequently  in  a  mediim  and  ^, 

lateral  set,  an  iiriaugemcnl  wliich  is  strikingly  exhiliited  in  son:*  "^  . 
Qnadrumana.  When  this  arrangement  appears  in  the  huma,*-''^ 
subject  it  may  be  accepted  as  an  instance  of  revei'sion.  ^^^ 

It  was  thought  that  a  study  of  tliese  rugae,  since  they  bav^^^^ 
systemic  value  in  Ciieiroptera,  Insectivora  and  Qnadrumana.  ■•^^j 
mi<ilit  be  undertaken  in  connection  with  other  anthropologic*'—^^ 
data.  A  aeries  of  plaster  impressions  of  the  dental  arclies  and  ^^ 
rugie  of  young  and  a<iult  beads  of  tlie  ditferent  races,  would  b^  ' 
found  of  interest  in  this  connection.  _ 

The  disposition  of  the  form  of  the  wisdom-tootli  to  occasionally 
simulate  the  form  of  the  premolar  was  commented  upon. 

The  following  papers  were  ordered  to  \x  printed: — 
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SOME  ENCLOSURES  IN  MUSSOVITE. 
BY  H.  CARVILL  LEWIS. 

In  order  to  gain  an  insight  into  the  method  of  occurrence  of  the 
crystals  of  biotite  enclosed  in  muscovite,  examples  of  which  occur 
in  several  localities,  the  writer  prepared,  some  seven  years  ago,  a 
series  of  cleavage  plates  taken  from  a  single  crystal  of  muscovite 
and  biotite.  These  sections,  arranged  in  order  consecutively  from 
the  base  of  the  crystal  upwards,  are  now  delineated  upon  the 
accompanying  plate,  and  exhibit  several  features  of  interest.  The 
specimen  figured  is  one  of  a  number  found  at  an  opening  in 
partially  decomposed  fels{>athic  gneiss  on  Baltimore  avenue, 
West  Philadelphia.  The  decomposition  which,  due  to  exposure 
to  atmospheric  agencies,  has  more  or  less  attacked  all  the  minerals 
at  this  place,  has  either  partially  or  completely  altered  the  enclosed 
biotite  into  a  hydrous  exfoliating  mineral,  which,  bearing  the  same 
relation  to  unaltered  biotite  as  margarodite  does  to  muscovite,' 
may  be  known  as  hydro-biotite.'  The  unaltered  biotite  is  black, 
the  hydro-biotite  brown — both  substa^ices  generally  appearing  in 
the  same  crystal. 

The  enclosed  crystals  of  biotite  have  frequently  well-defined 
edges,  and  contrast  sharply  with  the  surrounding  white  muscovite. 

It  is  of  interest  to  observe  that,  so  far  as  noticed,  the  crystallo- 
graphic  axes  of  both  muscovite  and  biotite  are  parallel,  and  their 
prismatic  planes  symmetrical.  Where,  owing  to  the  imperfect 
development  of  the  enclosing  muscovite,  this  relation  is  not 
immediately  perceptible,  it  may  be  rendered  evident  by  producing 
in  each  substance  a  strike  figure  (schlag  Jigur\  by  mechanical 
means.  If  a  sharp-pointed  steel  rod  is  held  lightly  upon  a  thin 
piece  of  mica,  and  the  rod  is  then  struck  quickly  with  a  hammer, 
a  hole  is  produced  in  the  mica,  from  which  radiate  lines  of  cleavage 
in  three  directions.  As  Keusch  has  shown, ^  the  cleavage  in  biotite 
(hexagonal)  is   parallel  to  the   sides  of  the  hexagon,  while  in 

'  V.  Proc.  Acad.  Nat,  Sc,  Phila.,  1880,  p.  319. 

'  Mai*garodite  beiug  merely  a  hydrated  muscovite,  similar  to  it  in  all 
optical  and  physical  characters,  except  such  of  the  latter  as  are  due  to 
alteration,  should  properly  be  called  hydro-museovite. 

'  Monatob.  d.  Konigl.  Acad.,  Berlin.  1868,  p.  428  ;  1869,  p.  84. 
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muscovitc  (orthorliorabic)  two  of  tho  cleav^e  lines  are  parallel  to 
the  sides  of  tlie  rhomb,  and  tlie  third  parallel  to  the  shorter  lateral 
axis  (br.nchydingonal).  The  two  micas  have,  therefore,  similar 
strike  figui-es,  the  lines  of  one  being  parallel  to  those  of  the  other. 
In  each  strike  figure  the  lines  cross  each  other  at  angles  of 
6U°.  If  now  a  etrike  figure  is  produced  close  to  the  dividing  line 
between  the  two  micas,  it  will  be  seen  that  if  the  biotite  is  unaltered 
tliu  cleavage  lines  run  continuously  fiom  the  one  into  the  other 
without  cliange  of  direction — a  proof  tliat  the  crystallographic 
planes  of  the  two  micas  aUo  have  the  same  direction.  This  fact 
has  already  liecn  shown  by  Gustav  Rose'  in  a  specimen  of  biotite 
in  muscovitc  from  Alstead,  N.  H. 

Since,  tlieieforc,  the  two  miens  have  symmetrically  arranged 
prisraiitic  planes,  it  is  probable  that  they  have  been  crystnllized 
togetlicr  out  of  the  Hame  BoltitioQ. 

A,  close  examination  of  tlie  accompanying  plate,  exhibiting  a 
continuous  vertical  section  of  the  crystal,  shows  that  while  the 
edges  of  both  crystals  remain  parallel  in  successive  plates,  the 
snbstHnce  of  the  biotite  is  gradually  absorbed  or  eaten  away,  aad 
replaced  by  the  encroacliing.muscovite  as  the  summit  of  the  biotite 
crystal  is  approached.  In  ftg.  I  the  nearly  perfect  black  crystal 
of  biotite  is  seen  to  occupy  a  large  space  within  the  muacovite. 
Fig.  2  shows  a  small  patch  of  white  muscovite  within  the  black 
crystal,  while  in  fig9.  3  and  4  this  small  patch  is  seen  to  become 
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These  well-known  and  often  very  beautiftil  markings  form  a 

^^ries  of  branching  lines,  which  run  in  three  directions  across  the 

plates  of  mica,  sometimes  resembling  the  frost  figures  upon  a 

"Window  pane.     The  lines  of  the  figures  cross  each  other  at  fixed 

ingles  of  60°,  and  from  their  similarity  to  crystalline  forms,  have 

t>een  hitherto  regarded  by  mineralogists  as  the  result  of  repeated 

^^inning  around  a  dodecahedml  axis,*  and  have  been  correlated 

'^^ith  the  dendritic  crystallizations  of  native  gold  and  copper.*     As 

^bown,  however,  by  the  writer  in  1877,^  these  markings  always  bear 

«^  fixed  relation  to  the  crystallographic  axes  of  the  muscovite,  and 

Hre  not  due  to  an  inherent  property  of  the  magnetite. 

If  a  crystal  of  muscovite  enclosing  reticulated  magnetite  be  dis- 
Bected  into  a  series  of  successive  cleavage  plates,  it  will  be  found 
that  the  markings  throughout  arc  confined  to  similar  portions  of 
the  crystal  and  that  the  three  directions  of  the  lines  are  maintained 
at  the  same  angle  throughout  the  whole  crystal.     Some  common 
cause  has  produced  the  parallelism  of  the  lines  in  successive  plates. 
On  the  other  hand,  it  will  be  seen  that  there  is  no  direct  connec- 
tion between  anyone  cleavage  plate  and  that  next  alwve  or  below 
it.     One  plate  may  be  covered  with  markings,  and  the  next  plate 
entirely-  free  from  them,  while  the  third  plate  will  be  again  covered 
with  markings,  which,  quite  unlike  the  first  plate  in  appearance 
and  arrangement,  yet  form  the  same  angles  with  the  exterior  of  the 
crystal.     Unlike  the  enclosed  crystals  of  biotite,  which  penetrate 
the  muscovite  through  successive  plates,  the  reticulated  magnetite 
is  superficial,  and  rests  upon  the  separate  plates  of  muscovite  in 
disconnected  dendritic  patches.    The  following  drawing  represents 
four  successive  plates  of  muscovite  with  reticulated  magnetite, 
and  shows  the  independence  yet  correlation  of  these  markings. 
Lamina  No.  2,  which  lay  immediately  below  No.  1,  is  almost  free 
from  markings,  while  Nos.  3  and  4,  cleft  from  the  lower  Side  of 
No.  2,  show  that  the  arrangement  of  the  markings  is  entirely- 
different  on  each  lamina,  although  they  maintain  the  same  direction 
on  all  four.     The  strike  figure,  common  to  all  four  laminae,  is 
shown  in  the  centre  of  the  drawing.     The  specimen  figured  was 
obtained  in  Delaware,  near  the  Pennsylvania  line. 

*  J.  D.  Dana,  System  of  Mineralogy,  p.  150. 

'  E.  8.  Dana,  Text  book  of  Mineralogy,  p.  03. 

*Proc.  Min.  and  Geol,  Section,  Acad.  Nat.  8c.,  June  25,  1877. 
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Although  always  resting  upon  the  plates  of  mica  as  very  thin 
dendrites,  the  magnetite  has  not  been  derived  from  any  external 
source,  but  evidently  from  the  miiscovUe  itself.  The  markings 
do  not  occur  along  lines  of  cracks  or  near  the  edges  of  the  crystal, 
but  lie  in  regular  groups  in  the  interior.  They  are  not  dendrites 
in  the  sense  of  being  tlie  result  of  any  infiltration,  and  the  term 
'■dendrite  "  should  therefore  not  be  applied  to  them.    They  are  true 
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that  in  all  cases  the  markings  are  parallel  with  the  lines  of  the 
strike  figures.  In  the  drawing  given  above,  the  strike  figure  is 
inserted  between  the  figures  of  the  muscovite,  and  this  parallelism 
of  direction  is  clearly  seen. 

It  is  thus  interesting  to  find  that  a  blow  given  with  a  sharp 
instrument  was  necessary  to  bring  out  lines  which  were  previously 
recognized  and  followed  by  the  more  sensitive  magnetite  in  its 
growth.  Just  as  beryls  and  tourmalines  and  quartz  crystals  are 
flattened  and  garnets  are  laminated  by  the  enclosing  mica,  so  the 
magnetite  is  influenced  to  follow  the  crystallographic  lines  of  the 
parent  mineral.  Suqh  forms  might  well  be  designated  allomorphic. 
The  weaker  mineral  is  compelled  into  another  habit  by  the 
stronger  one. 

It  should  be  mentioned  that  occasionally  the  magnetite  follows 
lines  of  the  natural  cleavage  of  the  muscovite,  such  lines  being  at 
right-angles  to  the  lines  produced  in  the  strike  figure.  Fig.  1,  in 
the  preceding  cut,  shows  these  secondary  lines  in  addition  to  the 
more  prominent  lines  which  are  parallel  to  the  strike  figure. 

In  conclusion,  then,  it  appears  that  both  biotite  and  magnetite, 
when  enclosed  in  muscovite,  conform  in  their  directions  to  the 
crystallographic  planes  of  the  latter ;  and  that  while  biotite  pene- 
trates through  successive  plates  of  the  muscovite,  and  is  frequently 
altered  into  it,  magnetite,  on  the  other  hand,  is  purely  superficial 
and  forms  difierent  markings  upon  each  lamina  of  mica. 
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BV  PROFF.SSOR  ASDEl^  HEILPRIN, 

The  six  zoologicftl  regions'  laid  down  by  Mr.  Sclater,  and  so 
admirably  eketehod   out   by    Mr,    Wallace,   have    been    bo    very 
generally  accepted  by  naturalists  Cliat  it  may  be  considered  as 
almost  presumptuous  for  anyone  to  attempt  at  tbia  late  hours 
revision  of    the    same.      But  yet   tlie   evidence   concemipg  the 
position  of  at  least  one   of  tliese — tbe   Nearctio — is  in   many 
respects  so  negative — indeed,  it  might  be  said  so  directly  contra- 
dictory— that  a  reconsideration   is  rendered  almost    imperatire. 
The  question  atTecting  the  i-elationship  of  this  region  is  thus  stated 
by   Wallace  i   ■'  Whether   the    Nearctic    region    should    l>e    kept 
separate,  or  whether  it  should  form  part  of  the  Palfearctic  or  of  1 
tht- Neotropical  regions.   Professor  Huxleyand  Mr.  Birth  advocate    ' 
the  former  course;  Mr.  Andrew  Murray   (for  mammalia)   and  S 
Professor  Newton  (^for  birds)   think  the  latter  would  be   mon  i 
natural.     No  doubt  much  is  to  be  said  for  both  views,  but  boft  | 
cannot  be  right;  jithI  it  will  be  shown  in  the  latter  part  of  this 
chapter  that  the  Nearctic  region  is,  on  the  whole,  fully  as  well 
delined  as  the  Palffiarctic,  by  positive  characters  which  differentiate 
it  from  both  the  adjacent  regions.'" 

'  Paliearctic,    Ethiopian,    ladian    (Oriental    of   Wallace),   Australian, 

Nearctic,  and  Neotropical  (AustroColumbian  of  Huxley). 

'  Geographical  Distribution  of  Animala,  vol.  1,  p.  66,  18T6.  Professor 
Newton,  ill  the  article  "Bird's"  contained  in  the  Encyclopaedia Bri tannics 
(Oth  ed.,  iii,  p,  T.ll,  1873',  thus  expresBeB  his  views  iu  the  present  connec- 
tion :  "  Thus,  re);arded  simply  from  an  omitliulogist's  point  of  view,  what 
we  call  Uio  Neaictie  'region,'  seems  to  have  no  right  to  be  considered  one 
of  the  primary  legioiis  of  the  earth's  surface,  and  to  be  of  less  import- 
ance than  some  of  thu  subregions  of  the  Neotropical  region.  •  •  • 
It  is  not,  however,  intended  here  to  question  the  validity  of  the  Nearctic 
region  in  a  zn'igcograpliical  sense.  If  tbat  posiCtoD  could  be  success- 
fully disputed,  it  muft  be  done  on  more  than  ornilhological  grouadii 
and  a  considei'atiou  of  iliein  would  he  out  of  place  in  this  article.  It  is 
enougli  tu  meniiun  that  though  the  mammals  would  possibly  lead  to  much 
the  same  conclusion  as  tlie  birds  do,  yet  the  tiiwer  classes  of  vertebrates  — 
reiitiles,  anipliibiansand  fiBhes  -  would  most  likely  have  a  contrary  tendency, 
while  the  present  wiiter  is  quite  unable  to  guess  at  the  result  which  would 
Ut  aflorded  by  the  invei-teb rates." 
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In  view  of  the  very  divergent  positions  occupied  by  the  natural- 
is  1;s  above  cited  as  to  the  value  of  the  region  here  referred  to,  it 
may  be  fairly  conceded,  we  believe,  and  with  due  deference  to  the 
high  authority  of  Mr.  Wallace,  that  the  question  of  position  or 
relationship  is  still  an  open  one ;  and  the  more  especially  can  this 
be  considered  to  be  the  case,  since  several  of  the  authors  do  not 
appear  to  be  agreed  even  as  to  the  general  (or  preponderating) 
relationship  of  the  contained  mammalian  fauna,  or  that  branch  of 
tbe  representative  fauna  which  is  usually  taken  to  be  most  charac- 
teinstic  (typical)  of  a  region.^ 

In  the  hope,  therefore,  of  throwing  some  additional  light  on  this 
si:ftbject  the  author  has  been  constrained  to  make  the  following 
crritical  inquiry.     The  points  which  it  has  been  attempted  to  solve 


1.  Whether  the  Nearctic  region  is  entitled  to  be  considered  as 
independent  region  by  itself. 

2.  If  not,  of  which  region,  Palaearctic  or  Neotropical,  does  it 
oonstitute  a  part. 

The  relative  relationship  of  the  Nearctic  fauna  with  the  faunas 
o^  the  Palsearctic  and  Neotropical  regions  constitutes  the  first 
{>ortion  of  the  inquiry.* 

The  Nearctic  mammalian  fauna  comprises,  according  to  Wallace, 
a.l>out  26  families,  as  follows  : 

Phyllostomidse,  Suidae, 

Vespertilionidse,  Cervidsp, 

Noctilionidae,  Bovidse, 

Talpidee,  Muridee, 

Soricidae,  Dipodidae, 

Felidae,  Saccomyidee, 

*  Wallace,  op.  eit.^  1,  p.  57. 

'  In  the  following  analyses  of  mammalian  families,  genera  and  species, 
the  author  has  followed  the  tables  furnished  by  Wallace  in  his  ''Geograph- 
ical Diatribution  of  Animals,"  and  for  two  reasons :  1st,  The  circumstance 
that  these  tables  have  served  as  the  basis  for  Mr.  Wallace's  own  conclusions, 
^corueq.  as  the  guiding  data  for  those  authors  who  have  accepted  the  views 
of  this  naturalist ;  and  2d,  The  difficulty  of  constructing  new  tables,  which 
^  their  application  to  all  the  various  zoogeographical  regions,  could  claim 
*  decided  advantage  over  those  that  ai*e  here  furnished.  For  the  North 
'^erican  fauna  a  reconsideration  based  upon  the  more  recent  works  of 
pouea  and  Allen,  where  the  number  of  species  is  very  materially  reduced, 
^  given  later  on. 
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Ganidfe,  Caatoride, 

Mustfilidee,  Sciiiridie, 

Procyonidw,  Haplocdontidse, 

tJrsidaj,  Cercolubidie, 

OtariidiE,  Lagotnyidse, 

Trichpcliidff,  Leporidip, 

PhDcidie,  DidelpliyidiP. 

Of  thlB  oiimher  ouly  one  fiimily — tlie  ]Iapla<idonlidst~^c<:*tn- 
prising  one  or  two  species  of  beaver-like  animals  inhabiting^  tliD 
west  eoftst,  caii  lie  said  to  be  strictly  peculiar  to  tbe  region.'  Of 
tbe  25  noii-pemdiar  families,  X9  are  aUo  Palfarctic,  and  of  the 
remaining  0,  6  an?  exclusively  Nearctic  and  Neotropical  and  I 
(Noctilionidx,  or  short-eared  bftts)  is  found  in  the  eastern  hemi- 
sphere. 

Comparing  the  Nearctic  with  the  Neotropical  fauna,  we 
llnd  that  out  of  the  25  non-iteculiar  families  18  are  also 
Neotropical,  so  that  the  relationship  between  the  Policarcttc 
iiud  the  Nearctic  on  one  side,  and  tbe  Nearctic  and  Neotrop- 
ical on  the  otiier,  would  appear  to  be  equally  great.  But  if 
we   take  the   genera  includetl  in  these  3fi  families  (74  in  all*) 

'  TliQ  Saccomyidir,  or  pouched  rats,  which  are  also  regarded  as  peculiar 
to  the  Nenrutic  region  by  Wallace,  can  scarcely  be  considered  hucIi,  iii><^ 
a  fair  proportion  of  the  apecies  (Nelerotni/i,  C  sp.  ? ;  Oeoiny$  [  Oeomyid<'  •» 
e  autUors])  penetrate  to  a  considerable  diBtance  within  the  Neotropiow 


region.     Tbe  family  ii 

NUD 

'  Phyllostomidffl, 

Macrotus, 
VegpertilionidiB, 

ScotopblluB,    . 

Vespertilio,    . 

Nyclic^us,     . 

LasiuruB, 

Synotus, 

Antrozous, 
Nocti  lion  idee, 

Nyctiiiomus,  . 
TalpidjB, 

Condyliira, 

-'^capanuB, 

Scatope, . 

Crotrichus,     . 


e  properly  eharattcrittic  than  petulia: 


If  Speclee. 


Soricidffi, 

NeoBOroK, 

Blarina,  . 
Felidrn, 

Felis      ■ 

Lynx,  . 
CanidfB, 

Lupus,    . 

Vulpea,  . 
MuBtelidn, 

Martea,  . 

MiiBtela, 

Gulo, 

Latax,    . 

Enhydris, 


Nombar  of  Spool* 
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we    find  that  36  are  also    Palsearctic,^  and   only  21   Neotrop- 


Number  of  Species. 

Number  of  Species. 

Taxidea, 

.      2 

Muridffi, 

MephitiBy 

.      6 

Eeithrodon,    . 

.      5 

ProcycnudiBy 

Hesperomys,  . 

.     16 

Procyon, 

.      2 

Neotoma, 

.       7 

BaBBarifly 

.      1 

Sigmodon, 

.      2 

TJrsids, 

Arvicola, 

.     27 

UrsuSy     • 

.      3 

Myodes, . 
Fiber,     . 

•      3 

.       1 

OtariidA, 

CallorhiniiB,  . 

.      1 

Dipodidad, 
JacuhiK, 

.      1 

ZaiophuB, 
EumatopiaB,  . 

.      1 
.      1 

SaccomyidsB, 
Dipodomys,    . 

.       5 

TrichechidsD, 

Perognatbus, 

.       6 

Tricheoos, 

.      1 

Tbomomys,    . 

.      2 

PhocidflD, 

Geomys, 

.      5 

Callooephalas, 

.      1 

Saccomys, 

.      1 

PagomySy       • 

.      1 

Castoridff), 

PagophiluB,    . 

.      1 

Castor,    . 

.       1 

Halicyon, 

.      1 

Sciuridfe, 

Phoca,    . 

.      1 

SciuniR,  . 

.     18 

Halichodrus,   . 

.      1 

Soiuropterus, 

.      4 

Moranga, 

.      1 

Tamias,  . 

.       4 

Cystophora,    . 

.      1 

Spermophilns, 

.     15 

SuidsB, 

Cynomys, 

.       2 

Dicotyles, 

.      1 

Arctomys,       . 

.       4 

CervidflB, 

HaploodontidaB, 

Alces,     . 

.      1 

Haploodon,     . 

.       2 

Rang^fer, 

.      2 

Cercolabidffi, 

Ceryus,   . 

.      6 

Eretbizon, 

•      2 

BovidflD, 

Lagomyidse, 

Bison,     . 

.      1 

Lagomys, 

.      1 

Antilocapra,  . 

.       1 

LeporidsB, 

Aplocerusy 

.      1 

Lepus,     . 

.     15 

Capra,    . 

.      1 

DidelpbyidsB, 

Oyibofly  . 

.      1 

Didelpbys, 

.      2 

In  Wallace's  table  of  tbe  Palsearctio  fauna,  Thalassarctos,  tbe  polar 

bear,  is  considered  as  a  distinct  genus  apart  from  Ursus.    Tbe  Nearctio 

UriidcB  would  accordingly  be  UrsuSf  2  species,  and  Thalasaarctos,  1  species. 


^  Vespertilio, 
Urotrichus, 
Sorex, 
Fells, 
Lynx, 
Lnpos, 
Yulpes, 


Halicboerus, 

Cystopbora, 

Alces, 

Rangifer, 

Cervus, 

Bison, 

Capra, 
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icftl.'  Of  these  21,  moreover,  6  belong  to  the  volant  mammalia 
— the  bats — a  class  of  animate  possessiDg  special  means  for  self- 
distribution. 

It  will  thus  be  seen  that  genericaUy  the  North  AmeHoan  mam- 
malian fauna  is  much  more  intimately  related  to  the  Eur-Asiatic 
than  to  the  South  American. 

Furthermore,  of  the  85  genera  also  occurring  in  the  Pabearctic 
region,  21  are  found  nowhere  else  but  in  that  region — in  other 
words,  21  out  of  74  genera  are  peculiar  to  the  combined  Nearctic 
and  Patffiarctic  regions.'    On  the  contrary,  of  the  21  Neotropical 


Martea, 

Arricola, 

HuBtola, 

Hyodet, 

Oulo, 

Carter, 

Urdus, 

Soiunu, 

Callorhinna 

BoinioptflniB, 

Zaiophtu, 

TamlM, 

TrichecuB, 

Callocepbaln^ 

Arctomys, 

Pagomys, 

Lagomjw, 

Pagophilus 

Leim.. 

Phoca, 

Banari^ 

Scotophilns, 

Diootylea, 

CervuB, 

MycticejuB, 

ReithrodoD, 

Umutus. 

Hos,«,romTtL 
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nera  occurring  in  the  Nearctic  fauna,  only  1 1  are  exclusively 

aotropical.  In  other  words,  only  II  out  of  74  genera  are  pecu- 
ir  to  the  combined  Nearctic  and  Neotropical  regions.*  Again, 
le  21  Nearctic-Palflearctic  genera  are  represented  by  about  69 
pecific  forms,  whereas  the  ll»Nearctic-Neotropical  genera  have 
>nly  about  39  specific  representatives.  So  that,  whichever  way 
considered,  there  is  a  great  preponderance  of  Palaearctic,  as  com- 
pared to  Neotropical,  forms  in  the  Nearctic  fauna.  As  far  as 
the  evidence  afforded  by  the  mammalia  is  concerned,  therefore, 
there  is  a  much  closer  relationship  shown  to  exist  between  the 
North  American  (Nearctic)  and  Eur- Asiatic  (Palaearctic)  faunas 
than  between  the  former  and  the  South  American  (Neotropical). 

It  is  thus  manifest,  that  if  the  Nearctic  fauna  is  not  a  distinct 
one,  it  should  be  united — if  judged  by  its  mammalian  fauna  alone — 
with  the  Palaearctic  rather  than  with  the  Neotropical.  But  the 
question  still  remains,  is  it  a  distinct  fauna,  or  is  it  only  a  lateral 
extension  of  the  Palaearctic  ? 

It  has  already  been  stated  that  the  region  possesses  among  26 
families  of  mammalia  only  one  that  is  strictly  peculiar  to  it — the 
Haploodontidse. 

The  Neotropical,  on  the  other  hand,  has  out  of  about  31  families, 
8  that  are  peculiar.* 

The  Australian,  of  22,  likewise  8.^ 

The  Ethiopian,  out  of  44,  9  that  are  peculiar.* 

The  onl}'  other  regions  that  can  compare  with  tbe  Nearctic  in 
the  paucity  ^f  their  peculiar  families  are  the  Palaearctic  and  the 
Oriental,  the  former  represented  by  36  families,  with  not  a  single 
one  peculiar,  and  the  latter  likewise  with  36  families,  of  which 

^  Macrotus,  Dicotyles, 

Lasiunis,  Keithrodon, 

EDhydriSy  Heeperomys, 

Mephitis,  Fiber, 

Procyon,  Didelphys. 
Bassaris, 

'  Cebid(By  HapalidcB,  PhyllostomidcB  (one  species  in  California),  Chinehil- 
lidcBf  CaviidcB,  Bradypodid(By  DasypodidiB,  AfyrmeeophagidcB, 

•  DanyuridcBt  MyrmecobiidcR,  Ptramelidcey  MaeropddidcBf  PhalangUtidcBy 
PhaMcolomydOy  Ornithorhynchida^  EchidnidoB, 

*  CheiromyidOj  CentetidcBy  PotamogalidiB^  OhrysoehloridcBj  CryptoproctidcBy 
ProUUdmj  Hippcpoiamida,  Camelopa/rdidcB^  Orycteropodida. 
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number  only  3  are  peculiar.^  But  the  paucity  of  peculiar  &iiiilies 
in  the  case  of  tlie  Palasarctic  and  Oriental  regions  is  readilf  ex- 
plained by  the  circumstance  that  both  regions  are  bounded  along 
the  line  of  their  greatest  development  by  other  Iknnal  regions, 
with  which  an  exchange  in  forms  will  naturally  be  effected.  Thus 
the  Palaiarctiu  region  is  bounded  along  an  extent  of  abont  140 
degrees  of  longimde,  or  about  9000  miles,  by  the  Ethiopian  and 
Oriental  regions.  The  proportions  of  bounding  surface  Co  area 
is  perhaps  still  greater  in  the  case  of  the  Oriental  region.  But  in 
the  case  of  the  Nearctic  rugion  (as  recognized)  we  have  no  such 
bounding  surface — in  fact  we  are  here  limited  for  our  exchanges 
to  the  narrow  strip  (Mexico,  Central  America)  uniting  the  two 
great  continents — and,  therefore,  on  the  assumption  of  a  distinct 
fauna  it  would  be  doubly  difficult  to  assign  a  special  explanation 
for  the  very  limited  number  of  peculiar  famili^. 

While  the  Nearctic  and  Palsearctic  regions  are  each  deficient 
in  peculiar  mammalian  families,  yet  they  are  eminently  distin- 
guished from  their  nearest  faunal  neighbors  by  certain  highly 
charaoteristic  families,  which  are  only  rendered  non-peculiar  by 
the  circumstance  that  they  are  contained  in  both  regions.  Sach 
are  the 

1.  Talpidffi, Moles. 

2.  Trichechidse, Walruses. 

3.  Oastoridte, Beavers. 
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alone,  and  would  then  stand  in  nearly  the  same  relation  by  family 
distinctions  to  the  other  regions  as  the  Neotropical,  Ethiopian,  and 
Australian.  The  combined  Nearctic  and  Palaearctic  regions  would, 
moreover,  be  f\irther  united  to  each  other  by  the  negative  char- 
acter afforded  in  the  almost  total  absence  of  the  Quadrumana^ 
and  Edentata^  orders  which  are  abundantly  represented  in  all  the 
other  regions  but  the  Australian. 

If  now  we  turn  to  an  examination  of  the  genera  peculiar  to  the 
several  zoogeographical  regions,  we  find  that  out  of  a  total  of  74 
represented  in  the  Nearctic,  only  about  26  are  restricted  to  that 
region,  forming  35  per  cent.  , 

In  the  Palaearctic,  out  of  100—35  peculiar  =  35  per  cent. 

In  the  Oriental,  out  of  118 — 54  peculiar  =  46  per  cent. 

In  the  Australian,  out  of  70 — 45  peculiar  =  64  per  cent. 

In  the  Ethiopian,  out  of  142 — 90  peculiar  =  63  per  cent. 

In  the  Neotropical,  out  of  131 — 103  peculiar  =  78  per  cent. 

We  here  again  note  a  deficiency  in  the  case  of  the  Nearctic  and 

^alsearctic  regions — an  absence  of  positive  distinguishing  charac- 

"t»rs — a  condition  to  be  explained  by  the  fact  that  a  very  considerable 

bomber  of  genera  are  rendered  non-peculiar  (just  as  in  the  case  of 

the  families)  by  the  circumstance  of  their  being  represented  in 

both  the  Nearctic  and  Palaearctic  regions.    But  if  we  consider  the 

two  regions  as  forming  in  reality  but  one,  we  would  have  in  addition 

to  the  26  Nearctic  and  the  35  Palaearctic  genera  already  referred 

to,  22  additional  ones  to  be  comprised  in  the  regions  as  being 

peculiar  to  it,  viz. : — 

Represented  by 
Palasarctic  species. 

1 


Qenera. 

Urotrichus, 

Lyncus, 

Gulo, 

Thalassarctos 

Zalophus, 

Eumatopias, 


9 
1 
1 
1 
1 


Nearotio. 
1 

3 
1 
1 
1 
1 


^  About  5  species  of  QuadrumaDa,  repi-esentatives  of  the  genera  Maeaeus 
and  JSemnopithectu,  enter  within  the  confines  of  Palssarctic  regions.  The 
highest  latitude  in  the  northern  hemisphere  reached  by  this  class  of  animals 
is  probably  the  Rock  of  Gibraltar  (Lat.  36^),  inhabited  by  the  Barbary 
ape  {ifacacus  inuus) ;  the  genus  is  also  represented  in  Japan.  Three  or 
four  species  of  Quadrumana  (Afacacus,  CynopitKeeus)  likewise  occur  in  the 
islands  Timor,  Batchian,  and  Celebes,  belonging  to  the  Australian  region. 
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Ocnen.                                                  Pklniretlc  ipmlu. 

Neatc 

TrichecUua,    ....            1 

Callocephalus, 

3 

PftgomyB, 

2 

Pagophilus,    . 

2 

Phoca,    . 

2 

Halichoerue,  . 

I 

Cyetophom,  . 

2 

Alces,     . 

1 

Tarandua, 

1 

Bison,    . 

1 

Cuniculus,     . 

1 

Myodes, 

1 

Castor,   . 

1 

Spermopbilus,    . 

10 

15 

Arctomya, 

4 

Lt^omys, 

10 

57 


46 


To  Trbich  may  also  be  added  Capra  (with  10  Paltearctic  species), 
Ovis  (with  10  Faltearctic  and  1  Nearctic  species),  and  Arvicola 
(witb  21  PaliBarctic  and  21  Nearctic  species),  genera  whose  repre- 
aentntives  but  barely  pass  beyond  the  confines  of  the  region — 
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Xn  tbe  Australian,  of  243  species,  the  45  peculiar  genera  com- 
prise 151  =62  per  cent. 

Xn  tbe  Ethiopian,  of  525  species,  the  90  peculiar  genera  comprise 
283   =55  per  cent. 

Xn  the  Neotropical,  of  634  species,  the  103   peculiar  genera 
coxnprise  376  =  60  per  cent. 

So  here,  again,  just  as  in  the  case  of  families  and  genera,  the 
^N^^fcrctic  and  Palsearctic  regions  show  a  very  decided  deficiency, 
t;li.^  specific  types  that  ought  to  characterize  a  fauna  being  but 
^'^T-^r  feebly  developed.  But  if  we  unite  the  two  regions,  the 
'^^S'^tive  character  is  developed  into  a  positive  one  by  the  incor- 
:ion  of  a  considerable  number  of  species  representing  the 
genera,  which  are  held  in  common  by  the  two  regions.  The 
xnber  of  species  held  by  the  Nearctic  region  has  been  stated  to 

about 2T9 

of  the  Palaearctic, 426 


705 
^88  30  species  (as  will  be  seen  further  on)  held  in  common,       30 


Total  for  the  combined  region,  .        .        .        .  675 

Of  this  total  of  675  species  for  the  combined  region  we  have : — 

^0  represented  by  the  genera  peculiar  to  the  Nearctic  region  ; 
*?1  represented  by  the  genera  peculiar  to  the  Palaearctic  region; 
1^3  (171 — 18  common  =  153)  represented   by  the  25   peculiar 
genera  common  to  the  two  regions ; 


Or  a  proportion  of  species  representing  the  peculiar  genera  of 
284  :  675  (42  per  cent.),  a  ratio  sufficiently  large  to  impress  upon 
t.he  fauna  a  distinctive  character. 

In  our  estimates  of  the  Nearctic  fauna  we  have  relied  upon  the 
t^ables  furnished  by  Wallace.  If  instead  of  these,  however,  we 
Hvail  ourselves  of  the  later  data  furnished  by  the  various  papers 
of  Coues  and  Allen,  the  result  will  not  be  materially  altered. 
According  to  the  lists  furnished  by  these  authorities  it  would 
appear  that  the  Nearctic  mammalian  fauna  has,  instead  of  279 
species,  only  about  210. 
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Two  new  families,'  and  three  tiew  geuera'  (of  whicU  one  is 
peculiar)  are  indicated. 

Out  of  a  total  of  75  genera,  27  are  peculiar,  which  would  ^ve  a 
proportion  (3G  per  cent.)  very  little  different  from  that  deduced 
from  Wallace's  data. 

Theae  27  peculiar  genera,  again,  are  repreeented  according  to 
Coues'  table  by  about  49  species,  which,  out  of  the  total  of  210, 
would  give  23  per  cent,  of  the  entire  faiina,  or  IJ  per  cent,  over 
that  which  was  found  in  our  first  eetimatioo- 

Again,  uniting  the  Palaiarctic  and  Nearctic  reg;ions  with  the 

new  data,  we  6ud,  instead  of  a  totul  of  705  species,  only  636 

Deducting  30  species  held  in  common,  ...         30 

Total, G06 

Of  this  total  of  506  species  for  the  combined  regions  we  have : 
7 1  species  represented  by  tiie  genera  peculiar  to  the  Paliearctic 

region ; 
49'  species  represented  by  the  genera  peonliar  to  the  Nearotic 

region ; 
132  species  (150* — 18  =^  132)  represented    by  the  25  genera 
peculiar  to  the  two  regions; 

252 
or  a  proportion  of  species  representing  the  peculiar  genera  of 
252  ;  GOG  =  42  per  cent.,  or  precisely  the  figure  that  was  obtained 
from  Wallace's  tables. 

The  following  species  of  North  Amencan  mammalia  are  gen- 
erally considered  to  be  identical  with  Palsearctic  forms,  or,  at  any 
rate,  to  have  such  close  Eur-Asiatic  representatives  as  to  be  but 
doubtfully  distinguishable  from  tbem : 

Evotomys  (Arvicola)  rutilus,       Putorius  erminea, 
Myodes  Obensis,  ?  Putorius  vison, 

Cuniciiliis  torquatus,  Fells  Canadensis, 

'  Zapodida,  Qeomyida. 

>  Ochetodon  (Heiipercmyt,  pars),  Eiotomyi  [Articola,  pare\  Criutodiput 
(Peroffnalhut,  pars). 

'  Instead  of  the  60  before  recorded,  corresponding  to  tlie  general  reduc- 
tion Id  the  number  of  apeciea. 

*  9S  PalEearctic ;  53  Nearctic. 
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Xepus  timidus,  Canis  occidentalis, 

Oastor  fiber,  Yulpes  vulgaris, 

rTamias  Asiaticus,  Ursus  Americanus 
Spermophilus  empetra,  (et  U.  horribilis  ?) 

^    A.rctomy8  pruinosus,  Phoca  vitulina, 

^    TJrotricbus  Qibbsi,  Cystophora  cristata, 

Cervus  Canadensis,  Callorhinus  ursinus, 

Alee  inalehis,  Zalophus  Qillespii, 

Tarandus  rangifer,  Trichecus  rosmarus, 

Gulo  luseus,  Pagopbilus  Groenlandicus, 

?  Mustela  Americana,  Halicboerus  sp. 
Putorius  vulgaris. 

And  perhaps  a  little  less  certain, 

Ovis  montana.  Bison  Americanus. 

From  the  preceding  facts  it  may  be  considered  as  shown,  1st, 
^liat  by  family,  generic  and  specific  characters,  as  far  as  the  mam- 
xnalia  are  concerned,  the  Nearcticand  Palajarctic  faunas  taken  col- 
lectively are  more  clearly  defined  from  any  or  all  of  the  other 
x*egions  than  either  the  Nearctic  or  Palsearctic  taken  individually ; 
sind  2d,  that  by  the  community  of  family,  generic,  and  specific 
t^haracters  the  Nearctic  region  is  indisputably  united  to  the  Palae- 
«rctic,  of  which  it  only  forms  a  lateral  extension. 

EviDENOE  Afforded  bt  the  Batraohia  and  Reptilia. 

If  we  now  turn  to  the  evidence  afibrded  by  the  batrachians  and 
reptiles,  we  will  find  the  conclusion€L  drawn  from  the  study  of  the 
mammals  to  be  strikingly  confirmed.^ 

Batraohia  XTrodela. 

The  following  families  are  enumerated  in  the  Nearctic  fauna 
(as  usually  recognized) : 

^  In  the  following  zoogeographical  considerations  the  ''  Sonoran  "  sub- 
region  of  Profl  Cope,  including  **  parts  of  Nevada,  New  Mexico,  Arizona, 
and  Sonora  in  Mexico  *'  (Bulletin  IT.  8.  National  Museum,  i,  p.  68,  1875), 
is  taken  to  represent  a  portion  of  the  Neotropical  region,  and  for  reasons 
that  will  be  stated  further  on.  To  this  section  detached  from  the  Ne- 
arctic region  will  probably  have  to  be  added  the  peninsula  of  Lower 
Califomia  (the  «  Lower  Califomian"  subregion  of  Cope),  and  portions  of 
Califomia  and  Texas. 
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Sirenidffi, Peculiar  to  the  Nearctio. 

Siren,  1  apeciee. 

Pseodobnuichaa,  1  sp. 
Proteidee, Palsarctic. 

Menobranchas,  3  sp. 

[Palsarctic,  Proletis.'] 
Ampbiumidse,       ....     Peculiar  to  the  Nearctic. 

Amphinma,  1  ep. 

Hunenopeis,  1  sp. 
Menopomidee, Palnarctic. 

Menopoma,  3  sp. 

[Palsarctic,  Sieboldia.'] 
AmblyBtomidaf Paltearctic. 

Ambly  stoma.* 

Dicamptodon,  1  sp. 

[Paltearctic,  Onichodactylus,  £anodon.] 
PlethodoDtidee,     .  Neotropical,  .    .  Paleearctic. 

T-8  genera,  witb  about  33  species.  Tbe  genus  Spe- 
lerpes,  with  about  8  Bpecies,  descends  beyond  the 
Nearctic  boundary  into  northern  South  America ; 
it  is  also  represcDted  by  a  solitary  species  in 
southern  Europe. 
DeamognathidK,  ....     Peculiar  to  tbe  Nearctic. 

Desmognalbus,  3  sp. 
Plcurodelidte Paliearctic. 
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Batraohia  Anonra. 

ufonidse, Nearly  cosmopolitan. 

Bufo. 
Ingystomidse,      .        .        .    Tropical,  Old  and  New  World. 

Engystoma,  I  species, 
[ylidae,       .        .   Essentially  tropical,  Old  and  New  World. 
Acris,  1  sp. 
Ghorophilus,  4  sp. 

Hyla,  about  12  species,  several  of  which  occur  in  the 
Sonoran  region  or  along  the  Neotropical  boundary. 

Scaphiopidse, Palaearctic. 

Spea. 

Scaphiopus. 
CystignathideB,         .        .        .    Neotropical,  .  .  Australian. 
2  species,  both  in  the  Sonoran  subregion. 

Kanidae, Essentially  Old  World. 

Bana,  8  sp. 

The  above  data  will  show  that  the  anourous  or  tailless 
batrachians  scarcely  afford  any  positive  indications  as  to  the 
zoogeographical  position  of  the  region  in  which  they  occur.  Yet 
in  several  respects  there  is  a  very  decided  leaning  toward  the 
Palaearctic.  Thus  it  agrees  with  the  Palaearctic  in  the  paucity  of 
its  Bufonic  element,  the  genus  Bufo^  which  comprises  about  80 
species,  having  only  about  4-6  Nearctic  specific  representatives 
(if  we  exclude  the  6-7  species  found  in  the  Sonoran  districts),  and 
about  an  equal  number  in  the  Palaearctic  region. 

Again,  in  the  case  of  the  Ranidas,  an  eminently  Old  World 
family  of  batrachians,  we  have,  just  as  in  the  Palaearctic  region. 
Only  one  generic  representative — Bana — which,  with  about  6-6 
Species,  but  barely  penetrates  within  the  Neotropical  region.  Of 
about  108  species  comprised  by  the  genus,  8-9  belong  to  the 
Nearctic  fauna,  and  about  an  equal  number,  10-11,  to  the  Palae- 
arctic* In  addition  to  this  general  similarity  existing  between 
the  Nearctic  and  Palaearctic  faunas  as  exemplified  by  the  Ranidas, 
y^e  have  the  further  one  that  at  least  one  species  of  the  genus 
Jtana^  is  common  to  both  regions ;  and  another  Palaearctic  species 

'  Boulenger,  **  Catalogue  of  the  Batraohia  Salientia*'  of  the  British 
Huseum,  2d  ed.,  1882. 

^  Bana  Umporaria  ( R.  aylvatica) . 
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has  a  closely  related  Nearotic  representative.'  On  the  other  Luid, 
in  the  peculiarly  Neotropical  or  tropical  {in  generul)  groups  ol 
anourous  batrachians  the  Ncarctic  province  is  remarkably 
deficient.  Thus  or  the  Engij»lomiilrE  we  have  but  a  solitary 
representative,  Engyifloma  Carolinenita.  Of  the  Cy»tignathidte^ 
which  comprises  upwards  of  130  Neotropical  forms,  we  have  only 
two'  Nearctic  species,  and  both  of  these  are  found  just  lioyond 
the  confines  of  the  region — southern  Florida  and  along  the  lower 
Rio  Grande.  There  is  a  somewhat  greater  iievel')]>ment  of  the 
genus  Hijla  oF  the  Hijlidse  than  might  have  been  looked  for,  but 
the  genus,  wliile  it  may  liave  but  one  really  good  species,  is  at  least 
represented  by  several  very  well  marked  varieties  (variously  con- 
sidered to  be  distinct  species)  also  in  the  Palffiarotic  region. 

Opbldii. 
The  Nearctic  serpents  are  comprised  in  4  or  5  families — CrMa- 
lidx  (with  about  19  species),  Oolubridx,  Elapidx,  Roidx,  and 
LichnnuridsE.  The  first  of  these  being  an  essentially  AraericaD 
and  Oriental  (I)  group  (a  few  species  penetrating  within  the 
Palsearctic  region),  can  scarcely  carry  much  weight  in  the  matter 
of  zoii geographical  classification.  The  Elapidae  and  Boidie  fwilh 
3  and  2  species  respectively)  are  tropic opoli tan,  and  their  North 
American  representatives  but  barely  enter  the  Nearctic  region. 
The  two  species  of  the  genus  Charina  (Boidse)  are  moreover  found 
in  that  section  of  the  United  States — Nevada  and  Lower  California 
— which  in  onr  estimation  ought  to  be  separated  from  the  Nearctic 
region.  This  is  likewise  the  case  with  the  S  species  of  Lichanura 
(Lower  California),  which  constitute  the  family  Lichanuridm. 
The  only  and  most  important  family  that  remains  to  be  specially 
considered  is  that  of  the  Colubridx.  Of  this  cosmopolitan  family 
we  have  about  107  Nearctic  species  ;  of  tliis  number  about  30 
belong  to  genera  almost  exclusively  restricted  to  the  Sonoran  and 
Catifornian  regions.  Of  the  remaining  77,  a  very  large  proportion 
(more  tlian  one-half)  belong  to  essentially  Old  World  genera — 
Coluber,  Tropidonolus  (£u/aenia),  and  Coryphodon  (Baecanion) 
— and  principally  to  suck  as  have  no  South  American  representa- 
tives, as  Coluber  and  Tropidonotus.* 

'  Sana  etcuUnta  in  B.  haUcina. 

'  Lithodytei  Sieordii  and  EpirhtzU  longipt*. 

*  The  range  of  Tropidonttu*  extends  to  Onatemala. 
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Laeertilia. 

The  following  are  the  laeertilian   families  occurring  in  the 
^earctic  region  (as  recognized) : — 

-Amphisbsenidse,         ....     Almost  cosmopolitan. 
1  species  in  the  Florida  subregion. 

^Anniellidse,        ....       Peculiar  to  the  Nearctic  ? 
1  sp.  in  California. 

Scincidse, Cosmopolitan* 

14  species,  13  of  which  belong  to  the  Old  World 
genus  Eumeces  (or  Plestiodon), 

?  Lacertidse, Old  World. 

Xantnsia,  1  sp.  on  the  Pacific  coast. 

Zonuridse  (Anguidss^  pars)^       ....     Old  World. 
Opheosaurus,  1  sp. 

Teidae, Essentially  Neotropical. 

A  South  American  family  of  about  12  genera  and 
76  species,  represented  in  the  Nearctic  region  by 
7  species,  all  of  which,  with  one  or  two  exceptions, 
arc  confined  to  the  Sonoran  and  Californian 
provinces. 

Gerrhonotidae, Neotropical. 

7  sp.,  confined  to  the  Sonoran,  Californian  and 
Pacific  subregions,  and  Western  Texas. 

Helodermidse. 

1  sp.,  confined  to  the  Sonoran  subregion. 

Iguanidse, Neotropical. 

An  essentially  Neotropical  family,  with  about  50 
genera  and  150  species.  Represented  in  the 
Nearctic  region  by  about  40  species,  all  of  which^ 
with  two  or  three  exceptions^  are  confined  to  the 
Sonoran  and  Californian  regions,  or  but  Just  pass 
beyond  the  limits  of  these. 

Anolidse, Neotropical. 

An  essentially  Neotropical  family,  with  upwards  of 
70  species,  and  with  only  1  or  2  Nearctic  represen- 
tatives. 
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Geekotidffi, Essentially  tropical. 

But  sparingly  represented  in  either  the  Palieiirctic 
or  Nearctic  regions ;  the  .5  \earctie  species  being 
all  restricted  to  the  Sonoran  and  Lower  Califor- 
nian  Bubregione,  and  the  extremity  of  the  peninsula 
of  Florida. 

An  analysis  of  the  above  table  shows  two  facta  very  distinctly : 
1.  That  the  South  American  (Neotropical)  forma  of  lacertilians— 
Teidas,  Igaanidtr,  Anolidse — stop  almoul  immediately  on  the 
borders  of  the  Xtturctic  region,  sending  but  an  extremely  limited 
number  of  representatives  beyond  the  Sonoran  subregion  j  and 
9.  The  vnrijgreal  pniifHty  of  lacertilian  forms  in  general  throughout 
the  great  mass  oflhe  North  American  continent  Excluding  tho 
Sonoran  and  ('allfornian  prorinces,  and  the  immediate  border-line 
of  the  region,  there  would  appear  to  lie  in  all  but  alioul  20  tipecien 
of  Nearctic  saurians,  13  of  which  belong  lo  the  Old  World  genua 
Etimeces.'  The  moat  widely  diffused  form  of  North  American 
Eumeces,  moreover,  is  a  Palasarctic  species  I'  A  fuilher  relation-  I 
ship  with  the  Paliearclic  fauna  is  maintained  by  Ophec 
only  New  World  representative  of  the  "  glass  snakes." 


The  speeial  leaning  of  the  Nearctic  fauna  to  that  of  the  Old 
World  is  as  clearly  indicated  by  the  chclonians  as  by  any  of  the 
other  groups  of  animals  that  have  thus  far  been  considered.  Of 
the  1  non-marine  families  represented,^  3 —  TriunychidaE,  Malaclem- 
mydse,  Ciatudinidx — are  distinctively  Old  World  groups,  and  two 
of  the  others,  Emydid«  and  Testudinidee,  are  essentially  so.  One 
family,  the  Cinostermdee,  is  peculiar  to  the  North  American  con- 
tinent. The  Chelydridee  have  one  generic  representative  in  the 
Palrearctic  region  (China),  it  Platy^ternum  be  considered  (as  by 
Agaasiz)  to  belong  to  that  family,* 

'  Ewneeti  fatciatat.    Japan. 

*  J'rionyehidix,  Ghelydrida,  Cinotternida,  Emgdida,  Malaclemmyda, 
Cittudinida,  Teititdinidm. 

>  Constituted  the  type  of  a  distinct  family,  Ptalj/»temida,  hj  Qr&s  ("Sup- 
plement to  the  Catalogue  of  Shield  Reptiles,"  p.  G9,  1670). 
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Faunal  characters  defining  the  Sonoran  and  Lower  Calif ornian 
subregions  of  Fro/,  Cope  an  distinct  from  the  Nearctic  region 
proper  J  and  as  a  portion  of  the  Neotropical. 

1.  Of  the  8  families  of  Nearctic  (so-called)  urodele  batrachians, 
only  2  are  represented  in  this  portion  of  the  continent — Amblys- 
tomidse  and  PlethodontidsR — and  each  of  these  only  by  one  or  two 
species.  Out  of  a  total  of  about  54  species,  therefore,  this  region 
lias  072^^  about  3  ! 

2.  More  than  one-half  of  all  the  Nearctic  Bufonidx  are  found 
in  this  region,  "  this  being  the  headquarters  of  tliat  genus  \^Bufo'\ 
in  the  Regnum  Nearcticum.*'^  Of  about  20  Nearctic  representa- 
tives of  the  Hylidae  we  have  here  but  3 ;  and  likewise  only  one 
or  two  of  the  Ranidse.  The  Sonoran  and  Lower  Californian  tall- 
less  batrachian  fauna  is  thus  shown  to  be  distinct  by  both  positive 
and  negative  characters  from  that  of  the  Nearctic  in  general. 

3.  The  serpent  fauna  comprises  22  genera,  of  which  10-11  are 
pecvliar?  11  out  of  the  13  species  and  subspecies  of  Nearctic 
i*attlesnake  (  Crotalus)  are  found  here,  and  7  of  these  nowhere  else. 

Coluber  is  not  represented. 

4.  Of  about  55  species  of  lacertilians,  about  46  belong  to  the 
Neotropical  families  Iguanidae,  Teidse^  and  Gerrlionotidse^  and  4 
to  the  tropical  Geckotidae.  11  out  of  the  20  genera  represented 
are  not  found  in  an^'  other  portion  of  the  Nearctic  realm,  or,  at 
any  rate,  at  no  distantly  removed  part.' 

5.  Only  4-6  species  of  non-marine  Testudinata  are  recorded,* 
2  of  which  (Cinosterna)  "are  of  Mexican  type." 

Conclusion. 

In  conclusion  it  may  be  briefly  stated  that,  by  the  community 
of  its  mammalian,  batrachian  and  reptilian  characters,  the  Nearctic 
fauna  (excluding  therefrom  the  local  faunas  of  the  Sonoran  and 

'  Cope,  Bull.  U.  S.  National  Museum,  i,  p.  74,  1875. 

'  Oyal^ium,  C?iionactis,  Sonora,  RhinochiluB,  Chilopamaf  Trimorphodanf 
Hj/psiglena,  Phimothyray  ChilomeniacuSy  Lichanura^  and  Charina  (one 
species  of  the  last  passes  into  the  adjoining  **  Pacific  "  subregion). 

*  Ileloderma,  SauromaluSy  UmOj  Coleonyx^  Vertieariay  DiplodaetyluBj 
Cyclura,  DipsosauruSy  Callisaurua,  Uta,  and  Phyllodactylue, 

*  Up  to  the  time  of  the  publication  of  Prof.  Cope's  "  Check  List,"  1875. 
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Loner  Californian  enbregions,  wliich  are  Neotropical')  is  shown 
to  be  of  a  diatinctivtly  Old  World  type,  and  to  be  indissoinblj 
linked  to  the  Pala!iirctic  (of  which  it  forms  only  a  lateral  extension). 
The  Paltearctic  (Old  World)  affinities  are  furtber  tnsintained  in 
the  land  and  fresh-water  molliisca,  and  not  only  by  a  considerable 
number  of  representative  (identical)  speciSc  types  common  to 
both  regions,  ciiciimpolar,  subboreal,  and  otherwise,  bnt  bj'  the 
presence  (and  extensive  development  in  most  cases  i  of  the  cbarac- 
teriatio  genera  Physa,  Planorbits,  Limnaa,  Paludina,  Vivipara, 
Valvala,  and  Bt/thinetla,  forms  not  at  all,  or  but  very  sparingly, 
represented  in  the  Neotropical  realm."  The  Lepidoptera  among 
insects  carry  eqnally  strong  evidence  in  this  direction,  for,  as 
Wallace  justly  reraariis,*  while  the  Nearctic  fauna  embraces  a 
number  of  distinct  types,  and  the  Neotropical  oiemetit  is  sufficiently 
well  represented  in  the  southern  United  States,  ■' etill,  we  must 
acknowledge,  that  if  we  formed  onr  conclusions  from  the  butterflies 
&lonc,  we  could  hardly  separate  the  Nearctic  from  the  Paltearctio 
region."* 

'  It  is  very  probable  that  portions  of  California,  Texas,  aad  Florida  will 
have  to  be  relegated  to  iho  Neotropical  realm. 

'  The  very  great  development  of  the  Strepatnatida,  or  Now  World  roela- 
nians,  in  the  wateni  of  tlie  Nearctic  region,  might  be  urged  as  a  claim  for 
recognizing  the  indepeadence  of  this  region.  But  for  this  reaEOii  alone  an 
equal  claim  might  be  set  up  for  considering  the  eastern  and  weslern  United 
States  as  couBtituting  two  dielinct  realms,  since  this  group  of  mollusks  is 
pretty  effectually  limited  in  its  distribution  by  the  Miasissippi  River,  uoae 
or  but  very  few  of  the  forms  passing  west  of  the  rivei-,  except  in  the  region 
of  its  upper  coui-se. 

'  Oeog.  Distr.  of  Animals,  ii,  p.  123. 

'  It  is  proposed  to  designate  the  combined  Nearctic  (as  restricted)  and 
Paltearctic  regions  as  the  Triarctia,  from  the  limitation  of  ita  fauna  to  the 
three  continents  bordering  on  the  Arctic  Sea.  Under  this  acceptation  the 
Nearctic,  as  liitherto  recognized,  completely  disappears,  and  the  Sonoran 
and  Lower  Californian  subregions  (to  which  must  also  be  added  parts  of 
California,  Texas,  and  Florida)  of  the  former  Nearctic  become  a  portion 
of  the  Neotropical  realm. 
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THE  GENESIS  OF  THE  CRTSTALLINE  IB0N-0BE8. 
BY    ALEXIS   A.    JULIEN. 

In  an  age  which  admits  its  special  indebtedness  for  material 
advancement  to  tlic  industries  connected  with  the  manufacture  of 
iron,  and  in  a  country  in  which  these  industries  have  l>een  so 
vastly  developed  as  in  this,  the  question  of  the  origin  of  that 
metal  has  long  possessed,  and  must  always  retain ,  a  high  degree 
of  interest.  So  far  as  relates  to  the  limonites,  turgites  and  bog- 
ores,  the  question  has  met  with  a  satisfactory  answer  in  the  theory 
of  the  concentration  of  these  ores  b^'  the  percolation  of  organic 
acids,  as  fully  presented  in  the  writings  of  Bischoff,  Hunt  and 
others ;  especinlly  as  the  process  can  be  actually  observed  and 
studied  in  progress  in  the  lakes,  marshes  and  bogs  of  the  present 
day.  But  the  mode  of  genesis  of  the  crystalline  ores — hematites, 
magnetites,  menaccanites,  and  their  mixtures — enveloped  partly 
in  the  sedimentary  strata  and  chiefly  in  the  still  more  ancient 
crystalline  rocks  of  archajan  age,  can  be  only  inferred  from 
analogies.  Nor  can  the  problem  be  considered  as  solved  by  any 
or  all  of  the  numerous  theories  which  iiave  so  far  been  advanced. 
These  theories  may  be  naturally  divided  into  two  classes,  as 
the}'  may  refer  the  iron-ores,  enclosed  in  the  subterranean  strata, 
to  an  extraneous  or  to  an  indigenous  origin. 

A.  TuEORiES  OF  Extraneous  Origin. 

To  begin  with  the  former,  we  have 

1.  Meteoric  fall.  This  startling  theory  has  been  suggested  to 
account  for  the  enormous  mass  of  martitic  specular  iron-ore, 
claimed  to  be  the  most  extensive  known  single  deposit  of  iron-ore 
on  the  continent,  that  of  the  Cerro  de  Mercado,  two  miles  from 
Durango,  Mexico.  *' Cerro  de  Mercado  is  a  mountain,  one  mile 
long,  one-third  of  a  mile  wide,  and  from  400  to  GOO  feet  in  height. 
The  ore-surface  of  iho  mountain  aggregates  over  10,000,000  square 
feet ;  but  ihere  are  indications  that  the  ore  is  not  all  above  ground, 
and  the  engineer's  report  declares  it  to  be*  an  enormous  aerolite, 
half  imbedded  in  the  level  plain  on  which  it  lies.'*  Such  a  view 
is  sufficiently  controverted  by  the  mineralogical  coustitutlou  of 


S36  PBOCEEDINOS  OF  THX  ACADEUT  OF  [1883. 

the  mass,  and  its  structure — "immense  veins  of  specular  iron-ore 
Btanding  nearly  vertical."* 

2.  Eruption  as  dijkea.  According  to  this  genetic  view,  the 
crystalline  iron-ores  have  been  extruded  from  tlic  interior  in  a 
pasty  condition,  like  n  lava,  through  Assures  in  the  superficial 
strata.'  This  tlieorv  has  been  recently  further  developed  in  ref- 
erence to  the  banded  jaH)>ery  iron-ores  of  Michigan,  and  it  has 
been  advanced  that  the  banding  and  lamination  of  these  ores  are 
similar  in  character  and  origin  to  those  strongly  marked  in  rhyo- 
lytes,  furnaco  slags,  etc.*  The  mineralogical  constitution  and 
infusibility  of  these  ores,  their  distinctlj'  sedimentary  lamination, 
etc.,'  clearly  testify  to  tlie  unsoundness  of  these  hyi>otheses. 

8.  Sublimalion  into  Jtssures.  The  inconsiderable  crusts  of 
specular  oxide,  which  have  been  observed  in  the  vicinity  of  vol- 
canoes, such  as  YesuviuB,  have  certainly  no  relation  to  the 
enormous  bedded  masses,  distributed  throughout  the  world,  at  a 
distance  from  volcanic  centres. 

B.   Theories  of  Indigenous  Obioin. 

The  theories  of  this  class  differ  in  ascribing  the  origin  of  iron- 
ores  to  either  chemical  or  mechanical  agencies.  Nine  chemical 
theories  have  been  proposed. 

4.  Concentration  from  ferriferous  rocks  or  lean  ores,  by  the 
of  tin;  pruJominnnt  fonstituent.  i 
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of  the  relation  of  nny  of  the  crystalline  iron-ores,  enclosed  in 
sediments  of  plainl}'  submarine  origin,  with  any  such  subaerial 
process.  Even  were  the  theory  satisfactory  in  regard  to  the  pure 
ores,  the  essential  question  remains  unanswered,  viz.,  the  genesis  of 
the  original  '* ferriferous  rocks  or  lean  ores"  themselves. 

6.  Saturation  of  porous  strata^  e.  gr.,  of  sandstone,  by  infiltrating 
solutions  carrying  iron  oxide. ^  This  theory,  however  applicable 
to  certain  rock-masses  rich  in  hyd rated  ferric  oxides,  can  account 
neither  for  the  concentration  of  the  huge  and  pure  bodies  of  the 
true  ores,  nor  for  the  alternation  of  siliceous  and  ferriferous 
laminfe  and  layers  in  the  lean  ores. 

6.  Infiltration  into  subterranean  chambers  and  channels^  de- 
positing pii>e-ores  and  limonites  in  widened  crevices  and  joints  of 
the  more  recent  limestones  or  other  sedimentary'  rocks,  or  in 
cavities  overlying  impervious  strata.^  The  lenticular  form,  lami- 
nated structure,  intercalation  of  the  material  of  the  matrix, 
enclosure  of  the  ore-bodies  in  the  bedding-planes,  and  other  facts, 
markedly  distinguish  the  crystalline  ores  from  the  limonites 
formed  by  such  a  process. 

7.  Decomposition  of  pyrite,  and  other  ferruginous  minerals, 
enclosed  in  decaying  schists,  and  transfer  of  the  iron-oxide  in 
solution  as  ferrous  sulphate.'  The  precipitation  of  the  iron-oxide 
has  been  sometimes  attributed  to  simple  oxidation,  more  usually 
to  the  production  of  ferrous  carbonate,  b}'  reaction  between  the 
ferrous  sulphate  and  the  calcium  carbonate  of  the  limestone, 
afterwards  converted  into  limonite  by  oxidation  and  hydration.* 
This  theory  has  had  only  local  application,  even  to  the  limonites, 
and  its  connection  with  the  cr3'stalline  ores  is  rendered  improbable 
by  the  absence  of  associated  limestones,  or,  if  present,  of  evidences 
of  their  erosion,  etc. 

8.  Derivation  from  original  deep-sea  deposits  of  hydrous  ferric 
oxide,  or  of  ferrous  carbonate,  deh}^! rated  b}'  subsequent  heat,  and 
deoxidized  by  hydrogen.*'*  By  a  modification  of  this  theory,  the 
jasper-ores  have  been  connected  with  the  ferruginous  and  mangan- 

^  Emmons,  Nat.  Ilist.  N.  Y.,  iv,  94. 

*F.  Prime,  Jr.,  Am.  Jour.  Sci.,  1875  (iii),  ix,  433. 

'  T.  S.  Hunt,  Nat.  Ac.  8ci.,  Nov.,  1874. 

*  G.  Bischoflf,  Chem.  and  Phys.  Geol.,  i,  236 ;  F.  Prime,  Jr.,  loe.  eit,;  W. 
B.  Rogers,  Geol.  Penn.,  1868,  ii,  Pt.  ii,  722,  729. 

*  J.  P.  Lesley,  The  Iron  Master's  Guide,  p.  374. 
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iferous  nodules  which  have  been  dredged  IVom  the  snrface-layer  of 
the  deep-sea  ooze  of  our  present  ocean-bottoms.*  All  the  eridenca 
flo  far  gathered,  however,  shows  no  corresiwndenoe  between  the 
phenomena,  the  ferriferous  contents  of  the  ooze  consisting  of 
irregular  crusts  and  nodules, never  continuous  nor  interlaminatcd 
with  silica-  On  the  other  hand,  there  ia  abundant  evidence  that 
the  strata  a3sociatt;d  with  the  crystalline  iron-ores  are  mostly 
shallow-water  or  shore-deposits,  in  large  part  conglom critic. 

9.  Deposit  from  springs,  by  oxidation  and  precipitation  from 
solutions  of  ferrous  carbonate,  on  exposure  to  the  air  at  their 
issue.'  Such  deposits,  it  is  admitted,  are  local  and  limited,  and 
the  theory  can  have  no  bearing  on  the  ordinary  wide-spread 
crystalline  ores. 

10.  Alteration  of  diffused  ferric  oxide,  disseminated  through 
sediments,  into  ferrous  carbonate,  in  presence  of  vegetable  matter, 
and  its  accumulation  in  particular  layers  by  processes  of  filtration 
aud  segregation.*  The  vague  processes  thus  invoked  to  account 
for  the  accumulation  of  ores  are  not  accepted  as  satisfactory,  even 
for  the  carbonates  of  the  coal  measures,  lying  in  deBnite  planes. 
Nor  do  the  sheets  and  beds  of  crystalline  ores  usually  show  the 
irregular  characteristics  which  may  be  attributed  to  processes  of 
segregation. 

11.  MelamorphiKtn  of  ancient  bog-ores.  The  reference  of  the 
crystalline  iron-ores  to  this  origin  has  been  thus  stated  by  Dr. 
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Le  Conte  also  states :  "  Therefore  we  conclude  that  both  now&n(\ 

cilioays  iron-ore  is,  and  has  been,  accumulated  by  organic  agency.'" 

Prof.   J.   D.  Dana   remarks,^  concerning  the  Upper  Silurian 

<3eposits :  "  The  beds  of  argillaceous  iron-ore  *  *  *  could  not  have 

Ijeen  formed  in  an  open  sea,  for  clayey  iron  deposits  do  not  accu- 

xnulate  under  such  circumstances.     They  are  proof  of  extensive 

joarshes, and,  therefore,  of  land  near  the  sea-level.    The  fragments 

of  erinoids  and  shells  found  in  these  beds  are  evidence  that  they 

were,  in   part  at   least,  salt-water  marshes,  and  that  the  tides 

sometimes  reached  them.'^    In  reference  to  the  Laurentian  deposits, 

he  states :  "  Limestone  strata  occurred  among  the  alternations,  and 

argillaceous  iron-ores,  though  vastly  more  extensive.    *  *  *    The 

argillaceous  iron-ore  has  become  the  bright  hematite  or  magnetite, 

and  it  is  banded  b}-,  or  alternates  with,  schist  and  quartz,  etc., 

which  were  once  accompanying  clay-  and  sand-layers." 

Dr.  Kitchell  long  ago  opposed  the  theory  of  the  igneous  or 
eruptive  origin  of  the  magnetic  iron-ores  of  New  Jerse^*^,  main- 
taining that  they  "  were  of  sedimentary  origin,  and  had  been 
deposited  just  as  the  gneiss  and  crystalline  limestone  had."^ 
With  this  view  Prof.  Cook  coincides,  in  the  following  statement : 
"The  magnetic  iron-ores  of  this  State  have  originated  from 
chemical  or  mechanical  deposits,  just  as  our  hematites  and  bog 
iron-ores  do  now.'** 

In  opposition  to  this  theory,  in  its  reference  to  subaerial  bogs 
or  marshes,  it  must  be  considered  that  the  enclosing  and  associated 
strata  bear  universal  testimony,  both  in  their  contents  and  the 
form  of  their  superficies,  to  their  submarine  mode  of  deposit.  On 
the  other  hand,  if  the  bog-ore  theory  were  applicable  to  these 
ores,  every  ore-bed  would  imply  a  terrestrial  plane  for  the  recep- 
tion of  the  subaerial  bog  deposit,  i,  e.,  for  every  ore-lens  a  cor- 
responding elevation  above  the  sea-level  and  ensuing  subsidence 
of  the  entire  underlying  stratum.  On  the  contrary,  no  evidence 
lias  been  shown  in  thearchajan  strata  of  anv  subaerial  surface;  all 
appear  to  be  submarine  sediments,  and  that  still  more  ancient 
rocky  terrane  which  formed  the  coast  whose  debris,  poor  in  iron, 

'  J.  Le  Conte,  Elements  of  Geology,  375. 

^  J.  D.  Dana,  Manual  of  Gcol.,  p.  231  and  15?. 

»  W.  Kitchell,  Geol.  Surv.  N.  J.,  2d  Rep.,  1855,  155,  220,  etc. ;  and  8d 
Rep.,  185G. 

*  G.  H.  Cook,  Geol.  of  N.  J.,  1363,  61. 
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was  deposited  or  strewn  over  the  ancient  Laureiitian  sea.  awl 
upon  whoso  surface  bog-deposits  may  Imve  rested,  seems  to  hsive 
been  entirely  buried  up  bciieatb  later  secliments.  Again,  the 
Strongly  marked  lenticular  form  and  laminated  structnre  of  nil 
deposits  of  ervatalline  ironnsrea— and  even  of  the  niimorona  smaller 
lenaes,  parallel  or  overlnpping,  wlik-b  make  up  the  large  dcpoatts — 
are  unmistakably  cliaracterititif  of  marine  aei-iimulalion,  Nep- 
tune's own  royal  stamp.  A  bog-ore  deposit  is  almost  always  irreg- 
ular ID  outline,  concretionary  and  cavernous  in  structure,  and 
commonly  cliamcterized  by  concentration  in  pockets  and  groups 
of  Isolated  lumps.  One  can  rarely  fancy  any  traces  of  ench 
peculiarities  in  the  conipnct  symmetrical  lenses  which  make  up 
ordinary  deposits  of  magnetite. 

The  complete  dehydration  and  partial  deoxidation  of  the  by- 
drated  iron-oxide  of  a  bog-ore,  necessary  for  ila  conversion  into  a 
magnetite,  must  have  produced  an  enormous  contraction  ;  but  of 
this  there  is  rarely  any  evidence,  sueh  as  might  be  expected,  in 
the  disturbance  of  the  lamination  of  the  ore,  and  of  the  stratifi- 
cation of  the  surrounding  rock. 

It  is  of  common  occurrence,  that  a  bed  of  crystalline  iron-ore 
overlies  a  bed  of  limestone,  in  immediate  contact  (e.  fj..  at  the 
Baldwin-Forsytli  mine,  Hi;l!,  Canada) ;  and  yet  the  surface  of  the 
latter  is  perfectly  plane,  presenting  no  trace  of  the  pitting  and 
erosion'  to  which  so  soluble  a  material  would  have  been  subjected 
by  the  action  of  the  organic  acids  supposed  to  hai'e  been  con- 
cerned in  the  concentration  of  the  ore  in  a  bog. 

Althonsh  graphite  does  often  occur  in  intermixture  with  the 
crystalline  ores,  its  general  absence  seems  to  prove  that  it  capnot 
be  chiefly  derived  from  the  organic  matter  (1  to  36  per  cent.)  con- 
tained in  all  limonites,  but  rather,  it  may  be,  from  the  algte  and 
marine  plants  sometimes  finding  their  growth  and  entombment  in 
the  sands,  even  of  iron-oxide,  in  shallow  water.  To  the  deoxida- 
tion produced  in  the  decomposition  of  the  remains  of  such  plants, 
the  content  of  sulphur  in  many  iron-ores  may  be  due. 

12.  Tlie  mrAamorphism  of  ancient  lake-deposits  of  limonite 
passing  into  hematite,  corresponding  to  the  oolitic  "  fossil  ore  "  of 
the  Clinton  group  of  the  Upi>er  Silurian,  to  the  "  mustard  seed  " 
ore  described  by  Sjiirmalm,  which  is  deposited  near  the  banks  of 

>  B.  Von  Colta,  Ore  Deposits,  24B,  384. 
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the  present  Swedish  lakes,^  etc.     This  "  Lake  ore  ''  theory*  seems 
to  be  valid  for  a  large  niim])er  of  huge  deposits  of  the  crystalline 
ores,  and  also  satisfactorily  accounts  for  the  abundant  presence 
of  apatite  in  many  ore-beds.     It  may  be  fittingly  applied,  there- 
fore, in  explanation  of  the  phenomena  seen  in  those  deposits 
which  contain  a  notable  amount  of  calcium  phosphate ;  most  of 
those  which  consist  of  hematite,  or  of  magnetite    passing  into  or 
occasionally  enclosing  hematite,  viz.,  in  this  country'  those  of  Cerro 
de  Mercado,  of  Southern  Utah,  of  Port  Henry,  N.  Y.,  etc.;   and 
the  beds  of  magnetite  which  present  the  botryoidal  and  concre- 
tionary  aspect    and    radiated    structure  of    limonite,  e.  gf.,  in 
Southern  Utah.^ 

On  the  other  hand,  the  poverty'  or  almost  entire  absence  of 
phosphorus  and  sulphur  in  certain  ore-beds,  and  the  extreme 
abundance  of  titanic  acid,  free  alumina,  garnet,  olivine,  etc.,  in 
others,  demand  some  other  explanation. 

Two  mechanical  theories  are  yet  to  be  considered. 

13.  Violent  abrasion  and  transport.  This  theory  may  be  best 
stated  in  the  words  of  its  author : 

"  That  the  azoic  period  was  one  of  long-continued  and  violent 
action  cannot  be  doubted,  and  while  the  deposition  of  the  strati- 
fied beds  was  going  on,  volcanic  agencies,  combined  with  powerful 
currents,  may  have  abraded  and  swept  away  portions  of  the 
erupted,  ferriferous  masses,  re-arranging  their  paiticles  and  de- 
positing them  again  in  the  depressions  of  the  strata.''^ 

This  theory  of  Whitney  was  supplementary  to  his  main  theory 
of  volcanic  eruption  of  the  ferriferous  masses,  rich  in  native  iron. 
But  to  this  Lesley  properly  objects  that  such  secondary  deposits 
would  be  conglomcritic  and  also  contain  metallic  iron. 

14.  Concentration  and  metamorphiHm  of  iron-sands.  The  work 
of  the  ocean  as  a  grand  abrading  agent,  and  in  the  transport  of 
the  abraded  detritus,  has  been  largely  studied  and  described  by 
many  authors ;  but  less  attention  has  been  paid  to  the  action 
which  goes  on,  during  the  shorter  or  longer  period  of  transport 

>  B.  Von  Cotta,  Ore  Deposits,  461 ;  The  Geologist,  1803,  30. 

'  Dr.  J.  8.  Newberry,  **Tho  Genesis  of  Our  Iron  Ores,'*  Sch.  of  Mines 
Quarterly,  Nov.,  1880,  and  **Oii  the  Genesis  of  C'rystalline  Iron-Ores," 
Trans.  N.  Y.  Acad.  Sci.,  vol.  ii,  Oct.  23, 1882. 

'  J.  8.  Newberry,  loc,  cit.,  12. 

*  J.  D.  Whitney,  Met.  Wealth  of  the  U.  8.,  434. 
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of  the  detritus,  in  sorting  out  the  various  constituents  in  reference 
to  speciiic  gravity.  Almost  every  sheltered  bay  and  cove  afford 
instancies,  not  only  of  local  deposits  peculiar  as  to  size,  e.  (/., gravels, 
sanils,  or  fine  silt,  but  concentrated  gatherings  of  the  gr:iins  of 
certain  mincRtls,  n'liosc  separation  has  l)een  due  to  the  relation  of 
their  spCL-ific  gravity  and  form  to  the  fort-e  of  the  surf  or  of  local 
currents.  The  toitiary  sands  which  border  our  Atlantic  coast 
present  everywhere  examples  of  this  continuous  and  delicate 
jigging  action  of  the  ocean,  in  the  gathering  together — now  of 
black  iron -sands,  either  magnetic  or  titauiferous,  now  of  red  garnet- 
sands,  often  of  the  two  intermingled,  and,  still  more  abundantly, 
deposits  of  pure  white  quartz-sand.  The  iron-sands  become  very 
prominent  in  certain  localities,  e.  g.,  iu  this  country  at  Killings- 
worth,  on  the  Connecticut  shore  of  Long  Islnnd  Sound,  on  the 
north  shore  of  the  lower  St.  Lawrence,  on  the  coasts  of  California 
and  the  shores  of  Lake  Unron  and  Lake  Erie,  Oi'egon,  etc.,  and 
abroad,  along  the  coast  of  Qreat  Bi-itain,  the  shores  of  the  Baltic 
and  Mediterranean,  New  Zealand,  Madagascnr,  and  Hindostan. 
Special  attention  lias  been  given  to  the  deposits  of  the  lower  St. 
Lawrence,  which  lie  about  three  metres  above  high-water  mark, 
and  comprise  layers  of  black  iron-sand,  often  nearly  pure,  from 
I'd  to  Id  centimetres  in  thickness. 

"An  inspection  of  the  iron-sands,  fVom  the  various  localities 
above  mentioned,  shows  that  they  all  contain,  besides  the  grea  of 


Olivine, 
Oarnetj . 
Chromite, 
Menaccanile, . 
Magnetite, 
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tie  Sandwich  Islands),  hornblende,  angite,  volcanic  glass,  etc. 

he  Mediterranean),  often  constitute  the  sands  along  the  shores. 

h«sands,  where  non-calcareous,  consist  chiefly  of  the  following 

rals,^  which  are  arranged  in  the  order  of  their  specific  gravities  : 

S.  G. 
Quartz  (and  chert),        ....         2*5— 2*8 

3.3—3-5 
31— 4-3 
4-3— 4-6 
4-5— 5- 
5-  —51 

is  a  significant  fact  that  in  the  metamorphic,  crystalline  rocks 
ur  continent,  from  Canada  to  Alabama,  we  find  the  same 
irals  concentrated  also  in  rock-form,  viz.  : 

Quartzite  (siliceous  schist,  jasper,  etc.) :  common  every- 
where. 

Chrysolite  (or  dunite.  Largely  converted  into  serpentine, 
etc.) :  Canada,  Michigan,  North  Carolina,  Georgia,  Ala- 
bama, etc. 

Oarnetite  (or  garnet-rock.  Sometimes  made  up  of  manga- 
nese-garnet) :  Canada,  New  York,  North  Carolina,  etc.; 
in  close  association  with  magnetite  at  Franklin  and 
near  Andover,  N.  J.,  in  Grenville,  Canada,  etc.  Doubtless 
in  some  cases  the  origin  of  this  mineral  (as  well  as  of 
olivine),  especially  if  crystallized,  must  be  assigned  to 
indigenous  development  in  the  course  of  metamorphism. 
But,  at  the  Buckhorn  Mine,  Harnett  County,  N.  C,  my 
own  examination  of  the  section,  Gl  metres  in  height, 
confirms  the  statement  of  Prof.  Kerr,'  who  notes  the 
following  series  (from  above  downward)  : 

Specular  ore  (11  metres). 
Manganesian  ore. 
Slaty  manganese-garnet. 
Feldspathic  gneiss. 
Manganese-garnet. 
Gneiss. 

n  regard  to  pyrite,  its  ready  decomposition  has  usually  prevented  its 
SDtratiou  in  sands.  As  to  hematite,  its  foliated  texture  seems  to  have 
ted  both  in  its  wide  transport  and  distributioti,  resisting  concentratioD, 
in  its  after  conversion  into  hydrated  peroxide. 

feci.  N.  C,  1875,  I,  222. 


8i4  PBOCEEDINOB   OF   THE   ACADEUT   Or  {liii 

Here  the  garnet  certainly  occurs  in  ancient  sedimontarj 
layers,  whose  pnitial  decomposition  has  iatiirat«<1  the  nn 
with  manganese  oxitie  ;  while  tlie  small  utlmixtare  ot 
magnetite,  tVeijuently  di»]iei'«ed  chvougb  the  henisUte, 
points  to  the  original  sediment  of  iron-sanil. 
Chromile:  MassachtisettB,  Penngylvania,  North  Carolint, 

etc. 
Menaecanite:  Caaada,  New  York,  New  Jersey,  Pennsyl- 
vania,  etc. 
Magnetite:  common  everywhere. 
Compound  varieties  also  occur  in  abundance,  which  correspond 
closely  to  the  mislures  of  the  same  minerals  in  the  sands  aloo^ 
the  coast,  viz. ; 

Magnetic  quarlzite  (martitic  and  iiematitic  jaspcr.«cbistB, 

etc.):  common  everywhere. 
Magnetitic  (/arnnlile  (also   hemntitic  and    man^anesian): 

Buckborn  Mine,  N.  C. 
Chromitic  diinile:  Canada,  North  Carolina,  Alabama,  etc. 
ChryaoUlir.    miinaccanitc  (with  magnetite):    Cumberlanii,.  , 
R.  I.'  ' 

Chr</Holitic   magnelitf.:    O'Ncil     Mine,     Monroe,    Orange 

County,  N.  Y.' 
Qarnetiferous  magnetite!   mines  in  Saratoga  and  Wash- 
ington Counties,  N.  Y.,  etc. 
Similar  allied   rocks  occur  abundantly  in  foreign  countries: 
dunite  and   chrysolitic    ro^^ks   in   Europe,  New   Zealand,  etc.; 
chrysolitic     magnetite,    at    Taberg,    Sweden;*     magnetite    and 
menaecanite,  in  many  localities. 

Garnet,  together  with  hornblende,  augite,  cassiterite,  apatite, 
etc.,  has  been  observed  in  admixture  with  the  magnetites  of  many 
foreign  deposits,  e.  g.,  of  the  Thorbjiirnsbo  mine  at  Arendal, 
Sweden;  of  Traversella,  in  Piedmont;  of  Berggteshiibel,  in 
Saxony ;  of  Schmiedeberg,  in  Silesia,  etc.     F.  Wohler  relates : 

"We  spent  a  day  in  the  large  iron-mines  of  Langbanshytta. 
The  gangue  of  the  fine  magnetic  iron-ore  is  frequently  brown 

>  M.  E.  Wadsworth,  Bull.  Mus.  Comp.  Zwl.,  1881,  vii,  183. 
.'  J.  D.  Dana,  Am.  Jour.  8ci  ,  1881  ("!),  xxii.  163. 
'  A.  Bjoren,  Neues  Jahrb.  fUr  Hiii.,  1876,  434. 
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garnet,  which  is  found  in  large  quantities  at  the  mouth  of  the 
mine,  and  often  serves  as  flux  for  the  reduction  of  the  ore.''* 

As  the  rock-strata,  associated  with  all  these  varieties,  are 
undoubtedly  of  marine  origin,  and  indicate  deposition  in  shallow 
water,  it  is  natural  to  infer  their  correspondence  in  origin,  in 
many  cases,  with  the  unconsolidated  shore-deposits  of  the  present 
day.  In  a  recent  search  through  the  scientific  literature  of  the 
subject  for  any  similar  view,  the  following  statement  was  found 
concerning  the  crystalline  iron-ores  of  Canada,  in  which  this 
theory  has  been,  with  some  reserve,  associated  with  the  bog-ore 
theory  : 

"  It  seems  possible  that,  in  some  cases,  beds  ma^'  have  been 
formed  by  the  accumulation  of  iron-sands,  just  as  they  are  forming 
in  the  Gulf  of  St.  Lawrence  to-day,  the  material  being  derived  from 
the  disintegration  of  pre-existing  crystalline  rocks.  Such  beds  we 
should  expect  to  contain,  not  only  magnetite,  but  ilmenite,  and  it 
is  well  known  that  in  many  cases,  ores,  on  being  pulverized,  may 
be  more  or  less  completely  separated  into  a  magnetic  portion, 
containing  little  or  no  titanic  acid,  and  a  non-magnetic  portion 
consisting  essentially  of  ilmenite.  It  seems,  however,  probable 
that  in  general  their  origin  has  been  similar  to  that  of  the  modern 
bog-  and  lake-ores.  Deposits  of  magnetite,  as  a  rule,  do  not 
continue  of  uniform  thickness  for  any  great  distance  like  the 
enclosing  rocks;  and  this  is  just  what  might  be  expected  if  we 
suppose  them  to.  have  originally  occurred  as  bog-  or  lake-ores, 
which  accumulated  in  local  hollows  or  depressions.''* 

The  thinly  laminated  martitic  and  hematitic  jasper-schists  of  the 
Huronian  age,  always  remarkably  free  from  both  sulphur  and 
calcium-phosphate,  at  once  ])resent  themselves  for  explanation. 
Prof.  Dana,  in  a  criticism  on  other  views,'  has  attributed  the  origin 
of  these  iron-ores  to  '*  metamorphism  from  original  marsh-made 
beds."  More  probably,  in  my  opinion,  the  conditions  consisted  of 
a  shore  of  some  quartzose  rock,  rich  in  magnetite,  whose  debris 
the  waves  and  currents  strewed  over  the  sea- bottom,  alternately 
with  thin  sheets  of  quartz-granules  and  magnetite-crystals,  partially 
concentrating  the  one  or  the  other  material  in  numerous  heaps  or 
thicker  layers.  In  the  progress  of  the  metamorphism  and  contortion 

*  F.  Wohler,  Early  Recollections  of  a  Chemist,  Am.  Chem.,  187.),  vi,  181. 
'  B.  J.  Harrinjrton,  Geol.  Surv.  Canada,  Rop.  Prog.,  1873-1874,  195. 
^  Am.  Jour  Sci.,  1881  fiii\  xxii,  402. 
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to  which  the  layers  were  subjccteii,  thoir  compact  and  leoticular 
forms  were  furtiicr  developed,  the  magnetic  oxide  was  further 
oxUlized,  partially  an  martite,  or  completely  as  epeeular  ore  (as 
ali-eady  auggested  by  Hrooks,  Ciedntr,  ni.d  othera\aiid  assumed, 
at  points  where  the  contortiou  nnd  piesaurc  became  intense,  the 
micaceous  structure  and  biilliant  lustre  of  micaceous  ii'on-oref  bj 
a  process  similar  to  that  which  produces  "  el icken aides," 

The  concenlratiou  of  nearly  pure  magnetite  in  the  deposit*  I 
enclosed  in  the  Lower  Laurentian  strata  of  Canada  and  tha 
Adirondacks,  and  of  titaniferoue  magnetite  or  menaccanite  in  the 
huge  ore-beds  associated  with  the  anoi-ttiosites  of  the  Upper 
Laurentian  in  both  regions,  point  unmistakably  to  mechanical 
separation  of  ferriferous  sediments  from  different  terranes:  i.  r., 
in  the  one  case  from  the  magnetilic  gneiss,  in  the  other  from  the 
traps  and  an  ort  ho  sites,  rich  in  mcnaccanite.  An  examination  of 
thin  sections  of  diabase  from  dykes  cutting  pure  magnetites  in 
Essex  County,  N.  Y.,  showed  tliis  i-ock  to  be  rich  in  menaccanite 
and  a  possible  source  of  such  sediments. 

No  concentration  of  titanic  acid  lias  ever  been  found  in  limonitea 
or  bog-ores.  These  fwcte  seem  significant  of  the  insufficiency  of 
any  chemical  theory  to  account  for  the  origin  of  all  the  iron-ores. 

in  conclusion,  it  may  be  inferred  that  the  mode  of  genesis  of  a 
bed  of  magnetic  iron-ore  may  be  determined  with  some  probability 
by  the  following  diagnosis. 

When  the  ore  retains  structural  characteristics  allied  to  those 
of  limonite,  or  encloses  masses  of  hematite,  or  contains  a  notable 
amount  of  calcium.phosphate,a  ehemico-organic  origin  is  probably 
indicated. 

When  the  ore  is  exceptionally  free  from  phosphorus,  or  is  rich 
in  titanic  or  chromic  acid,  or  is  closely  associated  or  mixed  with 
granular  garnet  or  olivine,  a  mechanical  origin  may  be  inferred 
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The  following  annual  reports  were  read  and  referred  to  the 
Publication  Committee: — 

REPORT  OF  THE  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  during  the 
year  ending  Nov.  30, 1882,  fifteen  members  and  six  correspondents 
have  been  elected. 

The  Council  has  endeavored  to  recommend  for  election  as  cor- 
respondent those  only  who  deserve  such  recognition  of  their 
scientific  standing,  or  who,  as  collectors  and  contributors,  may 
confer  material  benefit  on  the  society. 

Resignations  of  membership  have  been  received  from  Ferris  W. 
Price,  T.  L.  Buckingham,  T.  Miles,  H.  W.  Stelwagon  and  Henry 
Letfman.  The  name  of  one  member-elect  was  ordered  to  be 
stricken  from  the  roll  in  consequence  of  the  provisions  of  the 
By-Laws  not  having  been  complied  with  within  the  prescribed 
time. 

The  deaths  of  twenty-one  members  and  eleven  correspondents 
have  been  announced.  The  names  of  the  deceased  have  been 
recorded  in  the  printed  Proceedings,  under  the  several  dates  of 
announcement. 

Twenty-two  papers  have  been  presented  for  publication,  as 
follows:  Angelo  Heilprin,3;  Rev.  Dr.  H.  C,  McCook,2;  Theodore 
D.  Rand,  2 ;  Henry  S.  Williams,  1 ;  Dr.  W.  S.  W.  Ruschenberger,  1 ; 
L.  T.  Day,  1 ;  Aubrey  H.  Smith,  1 ;  Rafael  Arango,  1 ;  Dr.  Harrison 
Allen,  1 ;  J.  S.  Newberry,  1 ;  Charles  Mohr,  1 ;  T.  W.  Eastlake,  1 ; 
R.  E.  C.  Stearns,  1 ;  Dr.  Joseph  Leidy,  I ;  Drs.  H.  C.  Wood  and 
H.  F.  Formad,  1 ;  Joseph  Swain,  1 ;  H.  A.  Keller,  1 ;  E.  S.  Rein- 
hold,  1.  These  include  four  papers  which  were  presented  through 
the  Mineralogical  Section  and  published  as  part  of  its  Proceedings. 
The  paper  by  Drs.  Wood  and  Formad,  on  Diphtheria,  was  with- 
drawn by  tlie  authors ;  all  the  others  have  been  printed. 

One  hundred  and  fifty-two  pages  of  the  Proceedings  for  1881, 
and  two  hundred  and  forty-eight  for  1882,  together  with  six 
lithographic  plates,  have  been  published. 

Some  of  the  earlier  numbers  of  the  publications  having  been 
entirely  exhausted,  it  was  found  necessary  to  reprint  75  pages 
and  tliree  plates  of  the  quarto  Journal  and  38  pages  of  the 
Proceedings.  The  Publication  Committee  is  greatly  indebted  to 
Mr.  Chas.  F.  Parker,  who  has  devoted  much  care  to  the  arrange- 

23 
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ment  of  our  stock  of  the  earlier  publications.  Apart  from  freiincnt 
errors  of  paging  and  numbering  of  signatures,  no  account  had  been 
taken  of  stock  on  band  since  the  removal  of  tbe  society  to  the 
present  building,  and  it  required  one  of  Mr.  Parker's  experience 
in  such  work  to  determine  how  far  sets  of  the  first  ten  volnmes  of 
the  Proceedings  could  bo  completed.  The  resnit  has  been  ao 
unusually  large  return  from  sales  of  back  mimliers  and  complete 
Beta,  BlA  may  l»  seen  by  reference  to  the  report  of  the  Treasurer. 
It  will,  however,  require  considerable  additional  outlay  for 
reprinting,  to  enable  I  he  Committee  to  All  orders  for  the  first 
scries  of  the  Proceedings.  The  scarcer  numbers  and  volumes 
have  not,  of  course,  been  sold  separately. 

One  hundred  and  twenty-five  copies  of  tbe  Proceedings  have 
been  distributed  to  subscribers,  and  three  hundred  and  forty  to 
foreign  and  domestic  exchanges.  Of  the  latter,  seventy-six  have 
been  sent  by  mail,  and  two  hundred  and  sixty-four  have  been 
distributed  by  the  Smithsonian  Institution  and  its  system  of 
international  agencies. 

I'he  average  attendance  at  tbe  weekly  meetings,  which  have  been 
held  without  interruption,  has  been  twenty-six-  Verbal  commimi- 
catioiis  have  been  ni.idf  by  tlilrty-two  iuiUviiluals.  anil  the  maiority 
of  them  have  been  published  in  the  Proceedings.  So  well  has  the 
interest  in  these  meetings  been  sustained,  that  it  has  been  found 
desirable  to  report  forty-three  of  them,  or  all  but  nine,  and  these 
for  the  most  part  held  in  midsummer,  for  the  public  papers.  In 
addition  to  the  regular  meetings  of  the  Academy,  those  of  the  Sec- 
tions have  been  held  with  tbe  results  recorded  in  the  several  reports. 

The  By-Laws  were  amended  as  follows  : — Art.  14,  Chap,  V,  by 
striking  out  all  after  the  word  "  meetings,"  in  the  third  line,  and 
inserting  "  and  with  like  approval  may  change  the  same."  Art. 
4,  Chap.  V,  by  adding  "But  Sections  may  admit  persons  not 
members  of  the  Academy  to  be  contributors  under  such  rules  and 
on  such  terms  as  the  Section  may  determine,  always  provided,  that 
a  contributor  shall  not  be  eligible  to  office  in  a  Section,  or  to  vote 
on  any  question;  and  also  provided  that  the  rights  and  privileges 
of  a  contributor  shall  be  restricted  to  attendance  at  the  meetings 
of  the  Section,  to  the  rending  of  original  scientific  pajxtrs  and  to 
taking  part  in  the  scientific  discussions  and  proceedings  exclu- 
sivfly,  and  that  a  contributor  shall  have  no  other  right  or  privilege 
whatever  in  the  Academy," 


1882.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  349 

A  proposition  to  so  amend  Art.  1,  Chapter  XI,  as  to  prevent 
the  loaning  of  type  specimens  from  the  Museum,  was,  on  the 
recommendation  of  the  Council,  lost,  it  being  the  opinion  of  the 
majority  that  sufficient  guarantee  for  their  care  and  preservation 
already  existed  in  the  laws  governing  the  loaning  of  specimens. 

On  April  25,  Dr.  Chas.  Schaeffer  was  elected  a  Curator  to  supply 
the  vacancy  caused  by  the  death  of  Dr.  Kenderdine.  He  held  the 
position  until  Oct.  31,  when  he  resigned  in  consequence  of  a 
proposed  continued  absence  from  the  country.  As  the  vacancy 
occurred  so  near  the  end  of  the  year,  it  was  not  deemed  necessary 
to  fill  it  until  the  casting  of  the  annual  ballot,  which  resulted  in 
the  election  of  Dr.  W.  S.  W.  Ruschenberger,  together  with  the 
three  Curators  who  had  held  office  during  the  year. 

The  death  of  Mr.  Wm.  S,  Vaux  left  vacant  a  Vice-Presidency 
and  a  Curatorship.  On  May  23  the  Rev.  Dr.  Henry  C.  McCook 
was  elected  to  the  former  office  and  Mr.  Jacob  Binder  to  the  latter. 
Mr.  Thos.  A.  Robinson  was  elected  to  fill  the  vacancy  in  the 
Council,  caused  by  the  election  of  Rev.  Dr.  McCook  as  Vice- 
President,  he  thereby  becoming  an  ex-officio  member  of  the 
Council. 

At  the  meeting  held  May  23  a  letter  was  read  from  a  friend  of 
the  Academy,  presenting  through  Mr.  Jos.  Jeanes  the  sum  of 
one  thousand  dollars,  to  be  appropriated  in  such  manner  as  Mr. 
Jeanes  might  think  best  for  the  interests  of  the  society.  It  having 
been  suggested  by  Mr.  Jeanes  that  the  money  might  with  advan- 
tage be  made  the  nucleus  of  a  Museum  Fund,  this  disposition  of 
the  gift  was  ordered,  and  the  meeting  held  May  30,  adopted  the 
following  resolutions,  placing  the  creation  of  the  Fund  on  formal 
record : — 

Inasmuch  as  the  Academy  has  determined  to  appropriate 
towards  the  creation  of  a  Museum  Fund,  one  thousand  dollars 
which  have  been  received  from  *'  a  friend  of  the  Academy,"  whose 
name  is  withheld  at  his  request,  through  the  kindly  hands  of  Mr. 
Jeanes  :  — 

Resolved,  That  the  Museum  Fund  thus  begun  be  held  under  the 
provisions  of  the  By-laws,  Chap.  VI,  like  other  special  funds. 

That  Mr.  Jeanes  be  requested  to  convey  to  our  liberal  friend 
the  thanks  of  the  Academy  for  liis  bounty  and  generous  token  of 
friendliness  to  scientific  work. 

The  Museum  of  the  Academy,  in  some  res|)ects  one  of  the 
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finest  in  tbe  world,  has  grown  almost  entirely  hy  gifts  from  those 
interested  in  the  progress  of  the  natural  sciences.  Tbe  Ctirators 
have  never  until  now  had  even  the  smallest  annual  sum  placed  at 
their  disposal  for  tbe  purchase  of  desiderata,  nnd_inany  oppor- 
tunities, therefore,  of  obtaining  siieb  have  been  lost.  Several  of 
the  departments  of  tbe  Museum  are  now  so  large  that  a  compara- 
tively small  outlay  will  be  sufficient  to  keep  them  abreast  of  furrent 
investigation.  The  value  of  a  museum  depends,  not  so  nmeb 
upon  its  size  as  upon  tlic  care  taken  by  competent  persona  in  the 
selection  of  the  objects  composing  it. 

Thanks  to  the  liberality  of  Mr.  Isaiah  V.  Williamson,  Mr.  Jos. 
Jeanes  and  the  late  Dr.  Thomas  B.Wilson,  the  Academy  is  reaaon- 
nbty  well  supplied  with  current  scientific  literature,  but  such  IVesh 
collections  as  hai-e  been  studied  from  time  to  time  by  those  con- 
nected with  the  society,  either  as  memliers  or  students,  have  l>een 
for  tbe  most  part  secured  by  individual  enterprise.  It  is  hoped 
that  tlie  Museum  Fund  now  created  will  be  so  added  to  as  to  fur- 
nish the  means  of  procuring  for  the  society  material  for  original 
rcseai'ch. 

At  tbe  meeting  held  Sept.  13,  a  committee,  consisting  of  Messrs. 
RuscJu-nlier^i-r,  Hedlield,  Tryou,  McConk  and  Median,  was  a],- 
pointed  for  the  purpose  of  determining  means  for  the  extension  of 
the  building. 

In  harmony  with  a  suggestion  made  by  Dr.  Horatio  C.  Wood, 
during  a  commimieation  to  the  Academy,  Oct.  IC,  on  the  source 
of  supply  of  the  cinchona  alkaloids,  a  committee,  consisting  of 
Messrs.  H.  C.  Wood,  Thos.  Meehan,  John  K.  Valentine,  Isaac  C. 
Martindale  and  John  H.  Redfleld,  was  appointed  to  memorialize 
Congress  as  to  the  importance  of  making  suitable  experiment  in 
the  cultivation  of  Cuprea  bark  within  the  limits  of  the  United 
States. 

No  reports  fVom  these  committees  have  as  yet  been  received. 
All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan, 

Recording  Secretary. 


1882.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  351 

REPORT  OF  THE  CORRESPONDING  SECRETARY. 

In  accordance  with  the  laws  of  the  Academy,  the  Corresponding 
Secretary  submits  the  following  report  for  the  year  ending  Nov. 
30,  1882. 

The  business  for  the  year  has  consisted,  for  the  most  part,  of 
letters  from  corresponding  societies  transmitting  their  publica- 
tions and  acknowledging  the  receipt  of  those  sent  by  us,  as  well  as 
acknowledgments  from  newly  elected  Correspondents. 

The  correspondence  from  the  Academy  has  been  the  official 
acknowledgments  and  thanks  of  the  society  for  donations  of 
various  kinds  to  the  Museum,  and  the  notification  of  Correspon- 
dents of  their  election. 

In  addition  there  is  always  an  amount  of  miscellaneous  corre- 
spondence, the  greater  part  of  which  has  been  brought  before  the 
Academy  for  its  action  when  needed ;  otherwise  the  letters,  usually 
of  inquiry,  have  been  promptly  answered. 

During  the  summer  the  Corresponding  Secretary  had  the 
opportunity  of  visiting  the  libraries  of  many  corresponding 
societies,  and  foand  the  exchanges  in  good  state  of  completeness 
and  as  promptly  received  as  is  usual  through  the  international 
exchange.  Deficiencies  were,  however,  detected  in  some  instances 
and  requests  have  since  been  officially  received  for  missing  parts. 

During  my  absence  the  duties  of  the  position  were  kindly  and 
ably  performed  by  Prof.  Angelo  Heilprin. 

The  summary  is  as  follows  : — 

LETTERS  HEGEIVEI). 

Acknowledgments  from  Corresponding  Societies,  .  46 
Letters  of  transmission  of  publications,   .        .         .50 

Acknowledgments  of  election, 7 

Miscellaneous, 11 

LETTERS  SENT. 

Acknowledgments  of  donations  to  Museum,  .  ,165 
Notifications  of  Correspondents  elected,  ...  6 
Miscellaneous, 12 

The  donations  to  the  Museum  have  been  acknowledged  in  full 
to  the  donors,  the  number  above  indicating  merely  the  letters 
sent;  a  more  detailed  account  will  appear  in  the  Curators^  report. 

Respectfully  submitted,  • 

George  H.  Horn,  M.  D., 

Corresponding  Secretary. 
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REPORT  OP  THE  LIBRARIAN. 

The  Librarian  reports  tlisit  during  the  year  ending  Nov. : 
1882,  tbere  have  been  2795  additinna  maile  to  the  library  of  I 
Academy.  This  increase  has  been  toniposed  of  366  voliim 
9417  pamphlets  and  parts  of  periodicals,  aud  13  maps.  The  Itii^ 
number  consists  as  heretofore  of  instalments  of  journals  a 
transactions  received  in  exchange  for  the  publications  of  1 
Academy  from  corresponding  societies. 

The  sources  from  which  this  increase  has  been  derived  is 
follows : — 


SiKioties, 1058 

Editore,       7(19 

I.  V.  Williamson  Fund,     .    .  391 

Authara, 330 

F.  V.  Hajden, 1G8 

Job.  Joatiea, ftl 

Wilson  Fund, fiO 

Geo.  Yaux, 41 

Departmentof  the  Interior,    .  21 

Department  of  Agriculture,  .  18 

Geological  Surv.  of  Belgium,  Vi 
Bxocotoraof  the  late  Dr.  Hob- 

ert  Bridges 12 

Gttological  Hurrey  of  India,    .  10 

Engineer  Department,  U.B.A.  8 

Isaac  Lea,        a 

MiiiiHt«r    of   Public    Works, 

France, 8 

Treasurj  Department,       .    .  5 

War  Ddpai-tJnenl,      ....  i 

British  Museum,        ....  8 

SmitbBODian  IiiHtitution,  .  3 
Minister   of    Public    Works, 

Mexico, 3 

Goologioal    Survey    of    New 

Jersey, 2 

Geological  Survey  of  Canada,  il 

Nonvegian  Government,         .  2 


TnuteM  of  Public  Library, 
Victoria,       

Health  Department,  N.  York, 

Hov.  Dr.  frjle, 

"Liverpool  Free  Public  Library, 

Geodetic  Commiasion  of  the 
Netherlands, 

Pish  CommiMiouera  of  Con- 
necticut,         

J.A.Ryder, 

Geol.  Survey  of  Minnesota,      . 

B.  Westertnanii  it  Co.,      .     . 

Department  of  Mines,  Nova 

Department  of  Mines,  N.  8.  W, 

U.  S,  l^oaat  Survey,        ,     .     , 
Louisiana  Board  of  Health, 
Rev.  H.  (;.McCook,      .     .     . 
Geological   Survey  of   Penn- 

Tliomas  Meelinn, 

Trustees    of    City    Hospital, 

Boston 

O.  W.  Fox 

Mayor  of  Brighton.  .  .  . 
Australian  Museum,  Sydney, 
Royal  College  of  Surgeons, 


The  books  and  pamphlets  obtained  from  these  sources  w» 
distributed  to  the  various  departments  of  the  library  as  follows; 

Botany, 

Bibliography, 

Chemistry, 

Anthropology,       ..... 

Umithology, 

Agriculture, 


Journals, 2124 

Geology, IS-'i 

General  Natural  History,  .     .       89 

Conchology 62 

Mineralogy, 60 

Entomology, 58 
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Physical  Science,      .     .    . 
Voyaged  and  Travels,   . 
Helmmthology,    ... 
Ichthyology,     .... 

Medicine, 

Mammalogy,    .... 
Anatomy  and  Physiology, 


12 
10 
9 
9 
8 
8 
8 


Herpetology,    . 
£ncyclopo(&as. 
Education,  .     . 
Geography, 
Languages, 


6 

5 

4 

3 

1 

Miscellaneous, 18 


The  income  of  the  I.V.Williamson  Fund  has  been  mainly  devoted 
during  the  past  year  to  the  purchase  of  continuations  of  books 
already  subscribed  for,  and  to  the  paying  of  bills  which  had  accu- 
mulated in  consequence  of  the  failure  of  some  of  the  ground- 
i^nts  from  which  the  fund  is  deiived,  as  noticed  in  my  last  annual 
xeport.     These  bills  have  now  all  been  paid  and  the  entire  income 
of  the  fund  for  the  coming  year  will  be  at  the  disposal  of  the 
committee.     With  the  exception  of  Elliott's  Felidie  and  Bueero- 
tidsB,  but  little  has  been  obtained  from  the  income  of  the  Wilson 
Fund,  except  the  continuations  of  works  subscribed  for  by  the  late 
Dr.  Thos.  B.  Wilson. 

The  more  valuable  books  in  addition  to  those  received  from  the 
above  funds  and  in  exchange,  have  been  the  gift  of  Mr.  Jos. 
Jeanes,  who,  in  addition  to  the  $739.80  recorded  in  my  last  report, 
as  having  been  given  by  him  for  the  purchase  of  geological  and 
botanical  books,  has  placed  during  the  past  year  $300  at  the  dis- 
posal of  the  Library  Committee  for  the  purchase  of  such  miscel- 
laneous works  as  were  immediately  desirable.  The  titles  of  works 
thus  obtained,  as  well  as  those  of  all  others  received  during  the 
year,  will  be  found  in  the  appended  list  of  additions  to  the  library. 
The  Academy  is  also  indebted  to  Mr.  Jeanes  for  a  gift  of 
$300  to  be  used  in  binding  journals,  etc.,  subscribed  for  from  the 
I.  y.  Williamson  Fund. 

At  a  meeting  of  the  Academy  held  April  26,  1882,  it  was 
resolved,  in  accordance  with  the  recommendation  of  the  Council, 
to  authorize  the  Library  Committee  to  accept  the  proposition 
which  had  been  received  from  Mr.  Geo.  W.  Tryon,  Jr.,  under 
date  of  Jan.  16,  to  dispose  by  sale  of  certain  works  in  the  library, 
which  were  in  no  sense  connected  with  natural  history,  together 
with  the  duplicates  which  had  been  accumulating  for  years.  The 
proposition  to  select,  catalogue  and  sell  these  books  under  the 
supervision  of  the  Library  Committee  was  made  on  condition  that 
one-half  the  net  proceeds,  after  paying  expenses,  should  be  trans- 
ferred to  the  Academy,  and  the  other  half  to  the  Conchological 
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Section  to  form  the  nucleua  of  a  fund  for  the  purchase  of  speci- 
mens for  the  Museum. 

The  sale  was  authorized  under  the  conviction  that  many  valu- 
able Iraolis  on  the  Fine  Arts  and  general  literature  would  be  of 
more  use  in  collections  where  they  would  be  inquired  for  and 
consulted  than  if  they  were  retained  as  part  of  the  library  of  the 
Academy,  from  the  specialty  of  which  they  were  so  distinct. 
Such  a  disposition  of  these  books  and  the  accumulated  duplicates 
as  would  be  of  greatest  benefit  to  the  library  of  the  Academy 
would  certainly  meet  with  the  approval  of  their  lit>eral  donors, 
chief  among  whom  were  Wm.  Uaclure  and  Dr.  Thomas  B.  Wilson. 

About  1897  volumes  were  thus  disposed  of ;  1273  were  works 
on  religion,  history,  politics  and  general  literature,  for  the  most 
part  of  little  interest  or  value ;  424  were  duplicates  and  201  were 
on  the  fine  arts,  architecture,  antiquities,  etc.  Care  was  taken  to 
retain  everything  which  could  be  considered  as  even  remotely 
pertaining  to  natural  history. 

The  proceeds  of  the  sale  amounted  to  $1325.14,  the  Academy's 
share  of  which,  $662.57,  was  appropriated  for  binding.  Each 
volume  thus  l)ound  has  a.  label  placed  on  the  inside  of  the  cover 
properly  crediting  the  fund.  This  amount,  in  addition  to  the  sum 
received  from  Mr.  Jeanes,  has  enabled  me  to  have  bound  during  the 
year  677  volunies,while240ai'ein  process  of  binding.  It  is  believed 
that  a  sufficient  balance  wilt  remain  to  provide  for  the  binding  of 
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eubecription  a  portrait  of  Dr.  Bridges,  which,  it  is  hoped,  will  be 
liung  in  place  early  in  the  year.  A  framed  life-sized  crayon 
portrait  of  Prof.  John  Tyndall  was  presented  by  the  artist,  Mr. 
!Boss. 

In  view  of  the  above  statements  the  Academy  may  be  congrat- 
ulated on  the  fact  that  the  past  year  has  been  an  unusually 
prosperous  one  for  the  library. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan, 

Librarian. 


REPORT  OF  THE  CURATORS. 

The  Curators  present  the  following  from  the  Curator-in-charge 
as  their  report  for  the  year  ending  November  30,  1882 : — 

I  would  respectfully  report,  that  during  the  year  Mr.  C.  H. 
Townsend  has  been  engaged  in  separating  the  families  of  Passerine 
birds,  from  the  general  ornithological  collection,  preparatory  to 
a  better  arrangement  of  that  order. 

Mr.  G.  Howard  Parker  has  been  engaged  in  the  arrangement  of 
the  Coleoptera. 

The  various  collections  have  been  carefully  examined,  and  are 
in  good  condition. 

The  specimens  presented  to  the  Museum  during  the  year  have 
been  labeled,  and  placed  in  their  proper  places. 

Some  progress  has  been  made  in  labeling  and  arranging  of 
specimens  in  the  Museum. 

Respectfully, 

C.  F.  Parker. 


SUMMARY   OF   THE    REPORT   OF   WM.   C.   IIENSZEY, 

TaiAaUREK,   FOB   THE   YEAH  ENDIKQ   NoV.   30,    1888.^ 
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To  Balance  from  iMt  aooonnt S  " 

■■  Initifttion  fees , - -  140  OH 

••  CoDtribulioDB  (Bcmi-Knoaftl  «ontrlbDlioDK) - 1927  61 

•'  Life  Memberships 200  00 

■•  Adinisaions  to  Mumhiu 458  60 

"  Sale  of  Guide  to  Museum 46  00 

'<  Sale  of  dupDcRte  book! $    6  00) 

'■  One-half  prooBBds  of  B«l8of  booki -  602  67/ 

"  Sale  orpaper _  1  05 

"  Freight  relumed 18  76 

"  Fees,  Lectures  on  PulataDtolugy 168  00 

Minerslogj 28  00 

■'  I'ublioation  Commillee 13«2  67 

"  Intoreat  from  Morlgnge  InTeBtmcDlB,  Joshua  T.  Jeanes' 

Legnoy lOOO  00 

■'  WiUon  Pund  lowird  Salnry  of  Librarinn flOO  00 

"  By  PuhliofltioD  Fund.      loterest  ou  laTesLments 508  66 

"  llarton  Fund.                        '■         '■            "          480  00 

"  Life  Membership  Pund.       "         ■'            ■'           100  00 

'■  MainteniDce  Fund.             50  00 

"  Kokfeldt  Fund.                      * 89  79 

"  Inloreat  on  Depoaiu 61  10 

$&490  2. 

Ce. 

Salaries,  Janitore,  eW a $3204  96 

Freight 38  21 

Repairs 352  93 

Insuraoco 30  00 

Coftl.....^. 418  00 

Gae 134  8) 

Mounting  Bird 1  60 

Printing,  Stationery  and  Fob  la  ge  Stamps 126  77 

Alcohol _.        2  30 

Newspaper  reports 92  TO 

Water  Rent 26  16 

Trays 19  00 

PriDiing  and  Paper .....J1275  28  \  ,„-,_  „„ 

Binding  same.,.;. 80  00  |  ^^"^  ^^ 

Plates  and  EngravingH 197  00 

Binding 429  75 

Sii  Cases  of  Drawers 136  60 

Guides  to  Museum ~  23  00 

Books 44  16 

Trubner  &  Co.,  London 69  96 

A.  Heilprin,  foes  from  Lectures  on  Pa Imo otology 168  00 

H.  C.  Lewie,  fees  from  Lectures  on  Mineralog; 28  00 

Life  Memberships,  transferred  to  Life  Membership  Fund,  200  00 

Transferred  lo  Slolt  Legacy  Fund 2  00 

MiBcellaneouH „  428  58 

t7498  81 

Balance,  General  Account 5991  31 
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LIFE  MEMBERSHIP  FUND.     (For  Maintenance.) 

Balance  per  last  Statement $1100  00 

Xtfife  Memberships  transferred  to  this  account 200  00 

Interest  on  Inyestments 100  00 

$1400  00 
T^ransferred  to  General  Account ^ ; 100  00 

To  Balance  for  Investment $1800  00 


BARTON  FUND.     (For  Printing  and  Illustrating  Publications.) 


per  last  Statement $240  00 

Xnterest  on  Inyestments »...      240  00 

$480  00 
^Transferred  io  General  Account 480  00 


JESSUP  FUND.     (For  Support  of  Students.) 

balance  per  last  Statement $581  67 

Interest  on  Inrestments 660  00 

$1141  07 
IHsbursed 480  00 

Balance $711  67 


PUBLICATION  FUND. 


Baluice  per  last  Statement $1408  25 

Income  from  Investments 290  00 

I.  C.  Martindale.    Life  Subscription  to  Proceedings 25  00 

$1728  25 
Transferred  to  General  Account 508  55 

To  Balance  for  Inrestment $1214  70 


MAINTENANCE  FUND. 

Balance  per  last  Statement $  626  85 

Interest  on  Inyeetments 50  00 

Isaac  C.  Martindale 6  79 

Joseph  Wharton 1000  00 

Susan  W.  Logan  and  A.  Sydney  Logan,   Executors  J.    Dickinson 

Logan,  deceased ; $500  00 

Less  Collateral  Inheritance  Tax 25  00 

475  00 

$2158  14 
Transferred  to  General  Account 50  00 

To  Balance  for  Investment $2108  14 


I 
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Mm.  STOTT  fund.     (For  PubliMtiom.) 

Jl«l»npfl  per  lut  SiMemenl  for  InveBtmeal #2001)  00 

TranBriirrBd  from  Qeoernl  Aooounl 2  00 

$2002  00 

By  Bnlance I    2  00 

lu(e»lmeat  in  liond  and  Morlgsge.  6  per  cent,  [mereet. ....     700  00 

702  00 

To  HuUnoe  tor  InTeslmGnt flJMMP  00 


ECKFELDT  FUND. 

Balance  per  last  SMIement  for  lotNlmetit $0W  M 

Inleresl  an  lotestmanM 6!»  Til 

$1030  6S 
TraoBferred  to  Ocneral  Acooual 09  79 

To  BBlsDceror  InTcstment $9(!tl  80 


I.  V.  WILLIAMSON  LIBRARY  FUSD. 

Dalanoepcr  UbI  aialemenl |4I  40 

R«ni«  Qoltccted , 771  60 

Oround-renia  coUecieJ 1197  Ml 

$2010  96 

For  Books - $1040  81 

SubBcriptioQ  to  Journal 3  00 

liindiag i  45 

Taiea  and  Repairs  lo  Propenies ^ 429  17 

Collecting 100  64 

1577  47 

Balance $433  48 


THOMAS  B.  WILSON  LIBRARY  FUND. 

BalaDce  oTerdrawn  as  per  last  Statement $113  38 

For  Books 840  61 

For  Binding S  90 

Transferred  to  General  Account  toward  Salary  of  Librarian SOO  00 

$767  89 
Inlerest  on  InveBtmenls 62S  00 

Balance  Overdrawn $232  89 

MUSEUM  FUND. 

Donation   from   Unknown    Friend,   per  Joseph   Jeanes,    Esq.,   for 

InTSBtment. JIOOO  00 
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BOOK  FUND. 

JSalance  per  last  SUtement „ $625  80 

JToseph  Jeanee.     Donation 800  00 

Thomas  Meehan.    For  Books .• « 12  69 

$888  49 

X>e88  cash  paid  for  Books 498  66 

Balance $389  83 

INSTRUCTION  FUND. 

Salance  per  last  Statement $35  00 

^saao  C.  Martindale 1  30 

^Frederick  Qutekunst 10  00 

John  T.  Morris 50  00 

$96  ^0 

Less  cash  disbursed  for  purposes  appertaining  to  the  Fund 36  30 

Balance $60  00 

BINDING  FUND.     (Donations  from  Joseph  Jeanes,  Esq.) 

Joseph  Jeanes.     Donations $300  00 

Less  cash  disbursed  for  Binding 22  15 


Balance $277  86 


REPORT  OP  BIOLOGICAL  AND  MICROSCOPICAL 

SECTION. 

Eighteen  meetings  were  held  during  the  year,  with  an  average 
attendance  of  about  fifteen  members. 

The  following  were  elected  members : — Dr.  Crozier  Griffith,  Dr. 
George  A.  Rex,  Edward  P.  Starr,  Wilson  Mitchell. 

The  following  became  contributors : — Dr.  McClurg,  J.  H.  Fenton, 
Dr.  R.  A.  Rainear,  J.  P.  Herbert,  D.  S.  Newhall. 

The  following  resigned  membership : — J.  E.  Mitchell,  Dr.  R.  J. 
Levis,  Dr.  Guilford,  Dr.  Charles  Turnbull. 

The  following  members  have  died : — Dr.  George  Dixon,  Dr. 
Robert  S.  Kenderdine,  William  S.  Yaux. 

During  the  year  many  valuable  communications  were  brought 
before  the  Section,  and  interesting  discussions  kept  up  the  usual 
attendance  of  members  and  visitors.  Among  the  more  valuable 
communications,  etc.,  may  be  mentioned  those  by  the  following 
gentlemen  :— 

Mr.  D.  S.  Holman. — An  exhibition  of  a  Projecting  Microscope 
of  peculiar  design. 
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Dr.  L.  Brewer  Hall. — An  Eje  Protector,  to  1>c  used  upon  llie 
draw  tube  of  the  microscope. 

Mr.  Balcn, — An  exhibition  of  living  objects,  especially  speci- 
mens of  Phitoiiina,  Fandorina,  etc. 

Mr.  Mitchell  McAllister. — A  lecture  upon  the  Cultivation  of 
Hyacinths, 

Mr.  John   Ryder. — Upon   the  Embryology  of  Fiehes,     Also 
upon  H  Compressorium  of  special  design  for  study  of  the  above. 
Mr.  Qi'orgo  Binder. — Exteudcd  observntions  upon  the  Anthe- 
rents. 

Mr.  J.  Sobimmel. — Extended  observations  upon  the  Chilodon 
cucuUulua. 

Dr.  0.  A.  Rex. — Lecture  upon  the-  Classification  of  the  Myxo- 
mycetes. 

Mr.  Edward  Potts. — Lecture  upon  Frcsli-water  Sponges,  an<i 
their  Classifieation. 

Mr.  Jacob  Binder. — Extendcil  obeur  vat  ions  upon  tbe  Sucking 
Cups  upon  the  fresh-water  beetles. 

Dr.  J.  G.  Hunt. — Upon  Reproduction  in  the  Algie.  Also  u[)on 
Special  Methods  of  Preparation  an^  Mounting  of  Microscopical 
Objects. 

Dr.  Crozier  Qrilfith. — Upon  the  Minute  Anatomy  of  tbe  Kidney, 
and  upon  the  Vasa  Recta  Vessels  of  the  Testicle. 

Mr.  Cliarles  Perot. — Upou  tbe  Development  of  Attacue. 
Dr.  Alfre<i  IU-o<l.— Upon  Yiiceino  Virus. 
Mr.  John  C.  Wilson— Upon  CoUomia  coccinea. 
On  October  16,  the  Mineralogieal  Section  of  the  Academy,  by 
invitation,  met  with  this  Section  in  the  consideration  of  objects  of 
interest  to  both. 

At  tbe  Annual  Meeting  held  the  first  Monday  in  December,  the 
following  were  elected  officers  to  serve  during  the  year; — 

Director, Mr,  Jacob  Binder. 

Vice-Director,  ....  Mr.  John  C.  Wilson. 
Recorder,  .....  Dr.  Robert  J.  Hess. 
Corrcxponding  Secretary,    .        .     Dr.  L.  Ashley  Faught. 

Treasurer, Dr.  Isaac  Xorris,  Jr. 

Consercafor,         ....     Mr.  Cliarles  P.  Perot. 
RespeetfuJly, 

RoBEBT  J,  Hess, 

liecorder. 
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REPORT  OP  THE  CONCHOLOGICAL  SECTION. 

The  Recorder  of  the  Conchologieal  Section  respectfully  reports 
that  papers  by  Prof.  Angelo  Heilprin,  Rafael  Arango,  T.  W. 
Eastlake  and  R.  E.  G.  Steams  have  been  published  in  the  Academy's 
Proceedings.  * 

Since  last  report,  two  members,  Wm.  S.  Vaux  and  Chas.  M. 
Wheatley,  and  one  correspondent,  Dr.  F.  H.  Troschel,  have  died. 

Mr.  Vaux  became  a  member  December  6,  1867,  and  was  a 
frequent  and  liberal  contributor  to  our  Museum. 

Mr.  Wheatley  was  elected  January  3,  1867.  He  for  many 
years  studied  the  Fresh-water  Mollusks,  and  contributed  freely 
both  to  our  Museum  and  publications. 

Dr.  Troschel  was  elected  a  correspondent  August  1,  1867. 
His  death  leaves  incomplete  his  gre^t  work  upon  the  Dentition  of 
the  Mollnsca.  Besides  being  the  author  of  numerous  other 
papers,  principally  upon  the  Anatomy  of  Mollusks,  Dr.  Troschel 
bad  for  years  annually  reviewed  the  literature  of  Conchology  for 
Wiegmann's  "  Archiv  fiir  Naturgeschichte."  His  death  is  a  loss 
to  science,  especially  in  his  own  department. 

Mr.  Geo.  W.  Try  on,  Jr.,  Conservator,  reports  that : — 

**  During  the  year  ending  December  1, 1882,  fifty-two  donations 
of  recent  shells  and  mollusks  have  been  received,  aggregating 
2049  specimens  of  724  species.  Assisted  as  usual  by  Mr.  Chas. 
F.  Parker,  these  additions  have  all  been  labeled,  mounted  and 
arranged  in  the  general  collection,  which  now  numbers  40,225 
named  tablets,  upon  which  are  mounted  141,641  specimens.  A 
detailed  list  of  the  accessions  for  the  ^ear  is  annexed  to  this 
report.  The  most  important  of  these  are  :  A  collection  of  221 
species,  all  new  to  the  Museum,  purchased  by  the  Section  ;  61 
species  of  Californian  marine  shells,  including  a  number  of  rare 
and  fine  specimens,  presented  by  Joseph  Jeanes ;  123  species  of 
Tasmanian  marine  shells,  nearly  all  new  to  our  collection,  pre- 
sented by  C.  E.  Beddome,  of  Hobart  Town,  Tasmania.  To  our 
generous  Australian  correspondents,  Dr.  J.  C.  Cox  and  Mr.  John 
Brazier,  we  are  again  indebted  for  valuable  suites  of  their  native 
shells. 

'*  The  rearrangement  of  the  Conchologieal  Museum,  commenced 
four  years  ago,  is  progressing.  During  the  year,  the  Marginellidue 
and  Olividae  have  been  revised  and  largely  relabeled.     Some  idea 
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of  the  extent  and  completeness  of  our  collection  may  be  fonned 
from  tbe  fact  that  in  these  two  families  alone  it  includes  94fi  tnya. 
The  Colli mbf II idte  and  Cyprseadot  are  now  undergoing  like  re- 
viBion,  the  latter  by  Mr.  S.  R.  Roberts." 

There  have  been  no  changes  m^e  in  tbe  By-Laws  of  the  Seotton. 
The  oncers  of  the  Section /or  18S3  are : — 
Director,     .        .        .        ,      W.  S.  W.  Ruschenberger. 
Vice-Director,     . 


Recorder, 
Seareiary,    . 
Librarian,  . 
CaiiHer  valor, 


John  Ford, 
S.  Raymond  Roberta. 
John  H.  RedBeld. 
Edw.  J.  Nolan. 
Geo.  W.  Tryon,  Jr. 
Wra.  L,  Mactier. 
Res|)ectflilly  eubuiilted,  ou  behalf  of  the  Couehological  Sec- 
tion, by 

S.  Ratmond  Robert g, 

Hecorder. 

REPORT  OF  THE  B0TANIC.4L  SECTION.  ] 

The  Vice-Director  of  the  Botanical  Section  takes  great  pride  in 
reporting,  that  notwithstanding  the  agreeable  reports  he  has  had 
to  make  in  former  years,  he  believes  the  prosperity  of  the  work  of 
the  Section  has  been  greater  during  this  than  any  former  one. 
Meetings  have  been  held  in  all  but  the  two  summer  months,  and 
many  valuable  facts  commimicated,  -some  of  which  have  lieen 
repeated  before  the  general  meetingsol' the  Academy, and  published 
in  its  Proceedings.  There  are  no  debts  of  any  consequence  against 
the  Section,  while  its  Treasurer  reports  a  balance  on  hand  of  $1 19.92. 
During  the  year  one  member  has  resigned,  and  it  has  lost  one  by 
death:    The  ollicers  elected  for  the  ensuing  j-ear  are  as  follows : — 

Director,         .         .         .     Dr.  W.  S.  \V.  Ruschenberger. 

Vice-Director,        .  Thomas  Meehan. 

Recorder,        .         .         ,     F.  Lamson  Scribner. 

Cor.  Secrelarj,,,  ^    ^^^  ^  M.rtmdale. 

Treasurer,         j 

Conservator,  .         .         ,     Jt  II.  Redlield. 
It  seems  almost  superfluous  to  repeat  what  has  been  so  often 
said  before  in  these  reports,  that  the  voluntary  work  of  the  mem- 


1882.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  363 

bers  is  not  equal  to  the  task  of  placing  the  magnificent  Herbarium 
of  the  Academy  on  the  footing  it  is  worthy  of  occupying,  unless 
some  competent  botanist  could  be  employed  within  a  reasonable 
time.  Still  in  the  hope  that  the  Academy  may  soon  see  its  way 
1.0  aid  them,  the  members  continue  to  do  what  they  can ;  and  the 
Section  has  very  great  pleasure  in  adopting  the  report  of  its 
Conservator,  as  part  of  its  report  of  the  work  of  the  year. 

Respectfully  submitted, 

Thomas  Meehan, 

Vice-Director. 

Conservator's  Report, — The  additions  to  the  Herbarium  of  the 
-Academy  during  the  past  year,  exceed  those  of  any  year  since  the 
c^rganization  of  the  Section,  being  estimated  at  3346  species,  of 
^^hich  more  than  one-third  were  new  to  the  collection,  and  adding 
xnore  than  100  genera  not  before  represented. 

For  a  large  proportion  of  these  we  are  indebted  to  the  zeal  and 
liberality  of  our  own  members,  who  have  evinced  a  laudable  desire 
to  perfect  the  Academy's  collection,  by  filling  its  desiderata,  and 
'by  improving  the  character  of  the  representation  of  species  already 
possessed.  Special  thanks  are  due  to  Messrs.  Canby,  Parker, 
Martindale,  Meehan  and  others,  for  their  efforts  in  this  direction. 

But  we  have  also  been  favored  with  most  liberal  donations  from 
other  sources.  From  Dr.  Gray,  of  the  Cambridge  Herbarium,  we 
have  received  more  than  1000  species.  Among  them  we  may 
specify  a  second  collection  of  plants  made  in  the  Kuram  Valley, 
Afghanistan,  in  1880,  by  Major  J.  E.  T.  Aitcheson,  and  valuable 
accessions  from  China,  Formosa,  Japan,  Australia  and  Tasmania; 
also  a  fine  series  of  the  polypetalous  plants  of  our  Mexican  border, 
collected  by  Schaffner,  Havard,  Palmer  and  others,  which,  supple- 
menting a  collection  of  Palmer's  plants  from  one  of  our  own 
members,  give  us  a  very  full  representation  of  the  plants  of  the 
Texo-Mexican  region. 

Baron  F.  von  MUller,  of  Melbourne,  Australia,  has  sent  us, 
through  Mr.  Meehan,  284  species  of  Australian  plants,  many  of 
them  desiderata,  and  from  Prof,  Sargent,  of  the  U.  S.  Forestry 
Commission,  we  have  received  choice  herbarium  specimens  of 
some  of  the  rarer  trees  and  shrubs  of  our  western  regions.  A 
more  complete  list  of  the  donations  for  the  year  will  be  appended. 

24 
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The  tare  and  labor  inciefent  to  the  reception  of  these  additions 
have  been  great,  and  though  the  Conservator  has  received  moBt 
esseutifti  aBsistance  from  Messrs.  Parker,  Burk,  Mcebnn  and 
Scribner,  he  has  had  little  time  left  to  devote  to  the  imp  rove  ment 
of  the  conrlition  of  the  hertiariiim.  Vet  something  has  been  done 
in  this  way.  Provisional  lists  of  species  in  the  general  herbarium 
have  been  completed  nearly  to  the  end  of  the  jiolyiietalous  orders. 
Jn  the  North  American  Herbarium,  the  orders  Ranunculaoeie, 
SaxifntgacCfe,  and  a  few  smaller  orders  have  been  mounted  by  the 
aid  of  Mr.  Parker,  who  has  also  contributeil  lilterally  to  the  filling 
of  gaps  in  these  orders,  for  this  purpose  placing  his  own  collection 
entirely  at  the  disposal  of  the  Conservator. 

Respect fnllj'  submitted, 

John  H.  Redhkld, 

Conacrvator. 


RKl'ORT  OF  MINERALOGICAL  AND  OKOLOGICAL 
SECTION. 

The  Director  of  the  Mjnenilogical  and  Geological  Section  wonld 
lespectfully  report : — 

Meetings  of  the  Section  have  been  held  regularly  through  the 
year,  with  a  fair  attendance,  but  the  papers  read  have  not  been  as 
numerous  as  in  former  years.  The  additions  to  the  Collection 
have  been  satisfactory. 

On  the  evening  of  October  15th,  by  reqnest  of  the  members  of 
the  Microscopical  and  Biological  Section,  our  Section  met  with 
them,  tbe  subject  under  consideration  being  Microscopic  Min- 
eralogy. By  the  courtesy  of  the  former  Section  a.  large  numl>er 
of  microscopes,  many  of  them  very  fine  instruments,  were  exhib- 
ited, and  by  means  of  them  specimens  of  minerals  and  rocks  were 
examined.  This  was  the  lirst  joint  meeting  of  Sections  since  the 
passage  of  the  amendment  to  the  By-laws  removing  the  prohibi- 
tion against  it,  and  its  success  was  beyond  question. 
Rcspcctfidly  submitted, 

Theo.  D.  Rand, 

Director. 
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REPORT   OP   THE    PROFESSOR   OP   INVERTEBRATE 

PALAEONTOLOGY. 

The  Professor  of  In  vertebrate  Palaeontology  respectfully  reports 
that  daring  the  year  1882  a  course  of  36  lectures  on  Physiography 
and  Invertebrate  Palaeontology  was  delivered  in  the  class-room 
of  the  Academ}'  (commencing  Jan.  6,  and  terminating  May  9), 
which  course  was  attended  by  an  average  of  about  2Y  listeners, 
largely  made  up  of  teachers,  male  and  female,  from  some  of  the 
more  prominent  institutions  of  learning  in  the  city. 

The  additions  to  the  Palaeontological  Department  of  the 
Academy's  Museum,  which  will  be  foimd  recorded  in  another 
place,  have  been  during  the  present  year  comparatively  insignifi- 
cant ;  but  no  special  attempts  have  been  made  to  increase  the 
collections  in  this  direction,  since  it  was  deemed  advisable  not  to 
further  burden  the  department  until  more  of  the  old  stock  had 
been  worked  off  through  arrangement  and  classification.  The 
most  important  contribution  received  (although  not  yet  formally 
presented  to  the  Academy)  is  that  of  true  Nummulites  from  the 
Peninsula  of  Florida^  the  first  and  only  representatives  of  that 
liighly  important  group  of  organisms  thus  far  discovered  on  the 
continent  of  North  America. 

The  work  of  labeling  and  classifying  the  old  collections  in  the 
Palaeontological  Department  of  the  Academy  has  made  consider- 
able progress  during  the  year,  the  determination  of  specimens 
embracing  material  contained  in  about  300  trays.     The  Conser- 
vator is  pleased  to  state  that  almost  the  entire  series  of  Tertiary 
fossils  of  the  eastern  United  States — Eocene,  Oligocene,  Miocene, 
and  so-called  Pliocene — is  now  satisfactorily  displayed  and  labeled, 
the  re-determination  and  identification  of  species  having  been 
effected  for  upwards  of  1700  trays.     The  collection,  as  it  now 
stands,  constitutes  by  far  the  most  important  and  typical  collec- 
tion of  tertiary  invertebrate  fossils  in  the  country,  and  must  form 
for  some  time  to  come  the  groundwork  for  any  standard  work 
bearing  upon  this  section  of  American  palaeontological  history. 

The  department  of  the  library  pertaining  to  Geology  and 
Palaeontology  has  received  many  valuable  accessions  during  the 
year,  for  a  considerable  portion  of  which  the  Academy  is  again 
indebted  to  the  liberality  of  Mr.  Joseph  Jeanes. 
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Ttie  department  ia  also  largely  indebted  to  Mr,  Clias.  F.  Parker, 
Ciirator-in-charge,  who  has  kindly  undertaken  the  mounting  of 
specimens.  Respectfully, 

Anoelo  Hbilphin, 
Profeaeor  of  Inverlebrale  PalieorUology. 


REPORT  OF  THE  PROFESSOR  OF  MLNERALOOY. 

The  Professor  of  Mineralogy  rpspectfiiUy  reports  that  in  addi- 
tion to  the  usual  work  of  classifying  the  collections  under  lila 
charge,  he  has  delivered  during  the  winter  and  spring  of  1882,  a 
course  of  28  lectures  on  Mineralogy. 

The  lectures,  given  under  the  auspices  of  the  Committee  on 
Instruction,  began  on  January  6,  1882,  and  were  given  tri-weekly 
in  the  ctass'room  of  the  Academy.  They  Included  an  examina- 
tion of  the  valuable  collection  of  the  Academy,  and  practical 
demonstrations  of  the  method  of  determining  minerals  both  by 
thoir  external  and  by  their  chemical  characters. 

The  mineralogical  collection  ia  gradually  increasing  in  size  and  in 
viiltio.  In  thealisenceof  aity  specific  fund  for  the  jiiirchase  of  new 
specimens,  it  has  not  been  possible  to  add  to  its  number  of  species 
except  by  exchange  or  through  donations.  Special  care  has  been 
taken  that  where  minerals  are  acquired  by  exchange  or  otherwise, 
preference  should  be  given  to  species  not  in  the  collection.  300 
specimens  have  been  received  through  donation  or  exchange,  37 
of  which  are  species  new  to  the  collection.  A  detailed  catalogue 
of  these,  with  the  donors,  is  given  in  the  appended  list,  the  minerals 
new  to  the  collection  being  printed  in  italics.  The  most  note- 
worthy addition  to  the  collection  has  been  the  donation  of  Mr.  J. 
M.  Hartman  of  a  large  number  of  specimens.  The  lithological 
collection  has  also  been  increased  by  some  43  specimens.  The 
labelkig  and  mounting  of  the  specimens  has  been  performed  as 
before  by  Mr.  Chas.  F.  Parker,  Curator-in-charge,  whose  skill  in 
such  work  has  greatly  increased  the  beauty  of  the  collection. 

The  attention  of  the  friends  of  the  Academy  is  again  drawn  to 
the  necessity  of  mineralogical  apparatus  for  the  prosecution  of 
advanced  mineralogical  work.  The  Professor  of  Mineralogy  has 
been  unable  to  projierly  classify  the  large  collection  of  feldspars 
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in  the  Academy,  for  want  of  a  saitable  polarizing  microscope. 
The  work  will  be  undertaken  as  soon  as  an  instrument  is  obtained. 
The  micas  have  been  classified  by  the  aid  of  an  instrument  made 
at  his  own  expense.  A  reflecting  goniometer  is  also  greatly  to  be 
desired,  both  for  class  instruction  and  for  the  proper  determination 
of  many  crystalline  forms  in  the  collection. 

By  the  death  of  Mr.  Wm.  S.  Yaiix  the  Academy  has  lost  a  most 
liberal  contributor  to  the  mineralogical  collection.  Arrangements 
are  now  in  progress,  which  it  is  hoped  will  result  in  transferring 
his  very  valuable  collection  to  the  custody  of  the  Academy. 

Respectfully  submitted, 

H.  Cabvill  Lewis, 

Professor  of  Mineralogy. 


The  election  of  Officers  for  1883  was  held,  with  the  following 
result : — 

President^       .        .        .    Joseph  Leidy,  M.  D. 
Vice-Presidents^     .         .     Thomas  Meehan, 

Rev.  Henry  C.  McCook,  D.  D. 
Recording  Secretary^     .     Edward  J.  Nolan,  M.  D. 
Corresponding  Secretary^  George  H.  Horn,  M.  D. 
Treasurer^     .         .         .     William  C.  Henszey. 
Librarian^  Edward  J.  Nolan,  M.  D. 

Curators^       .        .         .     Joseph  Leidy,  M.  D., 

Chas.  F.  Parker, 

Jacob  Binder, 

W.  S.  W.  Ruschenberger,  M.  D. 
Councillors  to  ser\)e  three    Thomas  A.  Robinson, 
years,  .         .        .     Edward  Potts, 

Isaac  C.  Martindale, 

Theodore  D.  Rand. 
Finance  Committee,       .     Isaac  C  Martiudale, 

Clarence  S.  Bement, 

Aubrey  H.  Smith, 

S.  Fisher  Corlies, 

George  Y.  Shoemaker. 
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ELECTIONS  DURING  1882. 

MEUUERS. 

January  SI. — Robert  B.  Haines,  Jr,,  Alfred  C.  Harrison,  Abel 
F.  Price,  M.  D.,  Rev.  W.  J.  Holland,  Chas.  H.  Hutchinson,  Wilson 
MitcheU. 

February  2*.— Frank  B.  P.  Lyude. 

March  S8 John  Edgar,  M.  D.,  Eugene  M,  Aaron,  Geo,  Taylor 

Robinson,  M.  D. 

April  25. — Thomas  Moore,  M.  D. 

June  S7. — Henry  Howson. 

September  26.— William  M.  Gray,  M.  D. 

November  £8. — P.  Lynwood  Garrison,  Mrs.  H.  Ca^^•ill  Lewis. 

CORRliSPOND  ENTS . 

January  SI.— Dr.  A.  Baltzcr,  of  Zurich ;  Prof.  Robert  Collett,  of 
Cbrietiania. 

February  2*.— Prof.  Robert  Hartniann,  of  BeHin  ;  Prof.  W. 
Kowalevsky,  of  Moscow  ;  Dr.  K.  Martin,  of  Leydeii. 

July  So, — Dr.  Maxwell  T.  Masters,  of  London. 
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ADDITIONS  TO  THE  MUSEUM. 
December  1,  1881^  to  December  i,  1882. 

Mammals, — Dr.  Thomas  Biddle.  Mounted  specimen  of  Omilhorhynchut 
anatinut^  Australia 

Dr.  H.  C.  Eckstein,  U,  S.  N.  Skull  and  tusks  of  Odnbanus  rotmarus,  Spits- 
bergen. 

Jos.  Jeanes,     Mounted  skeleton  of  domestic  hog. 

Dr.  Joseph  Leidy,     Hesperomya  Uucoput^  N.  J. 

P.  Renter.     Foetus  of  horse. 

A.  S.  Sweeten.     Fungus  parasite  on  young  rat. 
0.  &  A.  Ulrich.     Mouse  (monstrosity). 

James  F.  Wood,  through  £.  M.  Aaron.     Female  human  skeleton,  Cooper's  Pt., 

N.J. 
W.  S.  Vaux.     Two  Indian  skulls,  Hamilton  Co.,  Ohio. 
BirdB. — Phila.  Zool.  Society.     Polybonu  tharus,  S.  A.     Porphyria  melanotus, 

Australia.     Penelope  piUata.  Brazil. 
Dr.  H.  C.  Eckstein.   Skins  of  Larue  tridacfylue,  Falmurue  glaciahe  and  Somateria 

T.  nigra  with  nest  and  three  eggs,  Spitzbergen. 

B.  H.  Kins-     Th/rannue  earolinensie,  Calhoun,  Ga 

Ophidians,  Reptiles  and  Fishes. — Phila.  Zool.  Society.     Python  moluris  (2  speci- 
mens), India. 
A   A.  Alexander.     Helnderma  horridum,  Arizona. 
Dr.  Geo.  W.  Lawrence.     Double-headed  snake.  Hot  Springs,  Ark. 
T.  R.  Peale.     Pseudemys  rugosa.  Rehoboth,  Del. 

C.  H.  Townsend.     Menopoma  aUeghaniense,  Pa. 

Mrs.  M.  A.  Haldeman.     Beak  of  Pristis,  Essequebo  River,  Demerara. 

Dr.  W,  N.  Whitney.  Hippocampus,  Ostracion  and  lower  jaw  of  Cestracion, 
Japan. 

Articulates. — W.  Y.  Heberton.     Limulus  polyp hemus,  Cape  May  Point,  N.  J. 

Jos.  Jeanes.     S'xteen  species  crustaceans,  San  Diego,  Cal. 

Mrs.  M.  T  KeembM.     Two  cases  of  insects.  Brazil. 

Dr.  Joseph  Leidy.     Balanus  balanoides,  Bnss  Rocks,  Gloucester,  Mass. 

Dr.  JoHeph  Wilson.     Grills  on  cultivated  irrapevine. 

W.  N.  Lockington.     Astacus  nigrescens,  Cal. 

Maria  J.  Moss.     Mantis  Carolina,  Washington,  D.  C. 

Mollusks. — Arango,  R.     Thirteen  species  of  land  shells  from  Cuba. 

Barber,  E.  A.  Fourteen  species  of  land  and  fresh- water  shells  from  Colo- 
rado. Helix  strigosa.  II.  fulva,  II.  suppressa,  H,  pulchella,  H.  striatella, 
Sphserium  solidulum,  Pisidium  virginicum,  Physa  heterostropha ,  Planorbis  parvis, 
Limnma  caperata.  Pupa  Blandi,  P.  Fowelli,  Vitrtna  Pfeifferi  and  Ancylut. 

Beddome.  C.  E.  123  species  of  Tasmanian  marine  shells,  mostly  new  to  the 
Academy's  Collection,  and  recently  described  by  Rev.  J.  E.  Tenison-Woods. 

Bland,  Thomas.     Nine  species  of  land  shells  from  various  localities. 

Brazier,  John.  Voluta  marmorata,  V.  punctata,  V.  Ellioti.  V.  Norrisi,  Bulimus 
Rossiteri  (types),  Cyprma  Bregeriana,  C.  guadrimaculata,  C.  stolida^  C,  Walkeri, 
Murex  Angasi;  twenty-five  species,  mostly  marine  shells,  fh>m  various 
localities;  forty-eight  species  and  varieties  of  marine  shells  from  Australia. 

Brown,  J,  J.     Four  species  of  marine  shelU  from  Honduras. 

Bush.  Mrs.  A.  E.  Pecten  monotimeris  Con.,  Cal.  17  species  of  land,  fresh- 
water and  marine  shells,  from  various  localities. 

Bush,  Mrs.  A.  E.  Nine  species  of  land  and  fresh-water  shells  fh)m  Cali- 
fornia. 
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ai^rb,  T.  W.  B.      Marfaia  cunfi/ormii,  CbcHpeske  Ba;.  Md. 
,  ConoboIogicBl  SeotioD.     22)  species  af  abellB,  aH  new  lo  tbe  collMtioti,  pur- 

obaaed  ;  OImb  mocielB  of  EUdont  moKhatut,  Dorii  dtbilit,   Doriopiii  elacuiata, 

ftod  FlabtUma  Janlkina. 
Coulter,  Pror.  J.  M.     Two  epecimeQi  of  Bippopur  macalntju, 
Coi,  Dr.  J.  C.     Tbirlj-foar  epeoiee  of  marine  ebells  from  Auitrftlia;  .Vrera 

lalimlcata.  N.  S.  Wales. 
Forbes.  J.  A.     Flanvrbii  ttaculvf,  Illinoia. 
Ford,  John.      Nahta  hero,  and  N.  daplicata.  Newport,  B   I. ;  Ctra  coehUa,  8«nd- 

wicli  iKlands  ;  Ci/prma  htlnala,  Singitport ;  Caiidularagala,  Aualnliif.  Cyprirt 

lurida  (abnormal) ;  Bulimiu  Bmntyanut  Ptr.,  I'eru. 
UsrtmftD.  Dr.  W.  D.     AurtaUo  (sp.),  Japan;    Vitrina   Tinmioni  and  Nerilina 

pulhgera,  AlKtraliB ;  fkyta  oicnlant,  Hrlii  ttrigota,  from  N.  Mexico  ■  Haiimiu 

tot/ailgituit,  Lojaltj  lei. 
Button,  Prof.  F.  W.   Sizteen  ipeoiee  (type?)  of  marine  shells  from  N.  Zealand. 
Jamea,  Joa.  F.      Limar  maiimui,  CiUdiliDati,  0. 
Jeanei,  Joe.     Twenlj.eight  speciea  of  marine  sheila  from  California ;  tbinjr- 

tliree  eperiea  of  marine  abellB,  San  Di«go,  Cal. 
Keebml^.  Mrs.  M.  T.     Three  ^pga  of  Batimut  ovatui,  from  Brazil. 
Lalchford,  F.  R.     Vertigo   orala  Saj;  Anuiieola  diciia  Ilald.,  Quebec,  CaD.; 

Unio  rtntrii-.oiai,  Ollawa  Kiver,  Ontario. 
Lawrence,  Dr.  Geo.  W.     (7ani'D£iuii  tj^mmtlTKO  Hald.,  N.  Carolina. 
Leidj,  Dr.  Joe.     file  epeoimeDa  of  Salen  tsMU  (wilb  animal),  Atlantio  CII7,  N. 

J. :  Purpura  tapiUut.  Lillorina  liltoria,  Base  Bock,  aionceeler  Co.,  Maes. 
Oroutl,  C.  R.     Pvpa  hordtacea.  Ban  Diego,  Cal. ;  aix  apecits  of  ahella,  San 

Diego,  Cal. ;    Murtz    irialalui,   Aemeta   patina,    Ckilcn   piradodtnlicui,    Phgia 

dintinguenda,  Lymnma  Adetinm,  Suednea  artganenih ;  fire  species  of  Bbella, 

Baa  Diego,  Cal. 
Potla,  Edw.     Sphaiixm  jicuru.  Prime,  N.  J. 
K;iler.  J.  A.     Bggossee  of  Butcinum  undalvm,  Limax  maxitniu  (disaecdon), 

Oslrxa  virginira  (yBarling|.  Oilr/ra  rdiihi. 
Spinner.   Hon.  F.  E.      Areii  Jlnridana  and  .i.  americatin,   Florida;   Futut  cariea 

and  Tar.  elitxaBi,  Area  fioridana,  Florida. 
Streng,  L.  H.     Nine   apeciea  of  ^'esb-water   sheila;    Anodimta  imbritata,  A. 

imbecilu,  A.  modala,  A.  ovata,  A.  lubgihbnttt,  A.  Jloughtontniii,  A.  Btnedictii, 

l/aio  vrntricomi  and  Surcinra  Iligginii.  from  MiobigaD. 
Tryon,  Geo.  W.,  Jr.     Ten  giaea  mndela  of  Molluaca;    Tremoclopui  riolaceut. 
V'erania  tieula,  Ifelii   pomalia    (dissected),    Clionopiii    Krohnii,    Tiidemannia 

nenpolitana  (development),  Lophocercui  virulii,  I'armarion  papillarit,  Daade- 

bardta  rufa,    Farnacella   valeneienntii    and   Vaginului   Moreltti;    Gomsboiii 

virgimca,  .Ml.  Vernon,  Va. 
Wetherb;,  Prof.  A.  Q.     Eleven  species  of  land   and   freeh-water  ihella,  M. 

Carolina;  also  lltlix.  alltmala  (ribbed  varietj),  II.  Sagi  (var.  ehilhoteteniit), 

Tennessee  ;  I'lanarbU  glabralui  and  /'%»o  gyrina,  Florida  ;  seien  species  of 

land  and  fresh-wnler  abetla  from  Miami  Co.,  Florida. 
Whitnc;,  Dr.  W,  N.     Six  species  of  marine  shells  from  Japan  ;  ten  species  of 

marine  shells  from  Yenostaiina.  Japan. 
Willooi,  Jos,      Cyrena  earolinenaia,  Surcinia  ovalii  and  /[rliz  ifpltmtaha,  Fla. : 

Unto  Ittleolxii.   Oneida   Lake,   M.  Y. :    l/nio   comp/anaiiu  Sol  ,  Oatario :    f. 

eomplanatui  Sol.,  Oneida  Lake,  M.  Y,,  and   U.  rictut  Lam.,  Oneida  Lake, 

N.  Y. 
Echinodermala. — Jos.    Jennes.      Sirongiloetnlrotut  purpuratui,    S.  franeUcanut, 

Toxopnttiitei  itmilub/rculalui,  EtkinarachaitH  eirrnlHcui,  CentroiUphanua  roro- 

iia(u«,    Diadtma  (sp.).   Ophiura  panameniit,    Ophiothnz    fpictilala,    Ophiploeat 

etmarki,  San  Diego,  Cal, 
W.  14.  LockiagtoD.     Echinaroehnini  exrentriciu,  Attcriai  ajiiaiii,  Ophiura  pana- 

mtniii  and  Ailropecttn  (sp.),  Cal. 


1882.]  NATUBAL  SCIENCES  OF  PHILADELPHIA.  371 

Dr.  W.  N.  Whitney.    Three  species  of  Eohinoderms,  Japan. 

CaUnUrata,  etc. — Jos.  Jeanes.     Astropeeten  stellattu,  Asteriat  eapiiata,  AiUriai 

(sp.),  Fadria  (Asterias)  mtniata,  Seyttuter  (sp.),  Stylatula  eUmgata,  San  Diego, 

Cal. 
Miss  Drjsdale.     Actinia  rapi/ormiSf  Atlantic  City,  N.  J 
Edw.  Potts.     AleyonidiuM  ramotum  on  Stones'  Inlet,  Atlantic  City,  N.  J.,  and 

Piumatella  veneularit. 
ReT.  £.  W.  Ljle.     Jlyalonema  mirabiliSf  Japan. 
Joseph  Willcoz.    Sponge.  Florida. 
Vertebrate  Foeeile, — Late  Wm.  M.  Gabb.     ScTen  species  of  reptiles  and  fishes, 

from  the  cretaceous  of  Kansas. 
£.  Florence.    Tooth  of  Oxyrhina,  Central  Australia. 
Rot.  S.  H.  Lighthipe.     Fragments  of  jaw  of  gayial,  fk>om  the  cretaceous  marl 

of  Burlington  Co.,  N.  J. 
W.  S.  Vaoz.     Two  molars  of  Mastodon  americanue,  Dick's  Creek,  Butler  Co., 

Ohio.   Three  molars  of  Elephas  primigenitu  and  lower  incisor  of  H^popotamue 

amphibiue. 
Invertebrate  Foeeile, — Dr.  H.  C.  Eckstein.     Carboniferous  Limestone,  containing 

Produetue  eemittriatut  Martin,  F.  horridtu,  Aviculopeeten  and  Spirifer,  Green 

Harbor,  Spitsbergen. 
Joseph  Jeanes.     Chione  fluctifraga^  Chione  euccincta^  Peeten  aguisuleatue^  Feeten 

(Janira)   dentata,   Lucina  Nuttalli^  Lucina,   sp.,  Scalaria,   sp. ;   Aeervularia 

Vavideoni,  Niagara  Group. 
Dr.  L  Lea.     Fanopma  amerieana,  miocene  of  Maryland ;   Aitrma^  miocene  of 

Va. ;  Corals  and  bryoioan  earth  from  the  greensanJ,  Long  Branch,  N.  J. 
Dr.  Joseph  Wilson.     Crinoidul  limestone  and  Litkostrotion  eanadenee  from  the 

Burlington  limestone,  Burlington,  Iowa. 
Areh«ology, — George  C.  HeuMey.     Arrow-head,  Penasgroye,  Salem  Co.,  N.  J. 
Dr.  Harry  Skinner.     Arrow-point,  Fairmount  Park,  Phila. 
Flantt. — Wm.  M.  Canby.     Section  and  part  of  trunk  of  Alnut  maritima  Muhl. ; 

nine  hundred  and  s'eyenty.one  species  plants  from  Europe,  Africa,  Asia  and 

Australia. 
Thos.  Meehan.     Forty-two  species  of  Acacia.     Fruit  of  Diospyroe  kaki  and  of 

Cydonia  japonica.     Cones  of  Finns  deneiflora  and  I*inu8  Bungeana^  natives  of 

Japan.    Thirty-five  species  of  Cactaceeo,  from  Arizona  and  southern  Califor* 

nia ;  fourteen  species  of  miscellaneous  plants  from  Western  N.  Am. 
Isaac  C  Martindale.     Ellis's  North  American  Fungi,  centuries  VIII  and  IX ; 

twenty -nine  species  of  plants  from  Europe,  Australia  and  N.  America. 
Baron  Ferdinand  Miiller,  of  Melbourne,  Australia.     Two  hundred  and  eighty- 
four  selected  species  of  Australian  plants,  mostly  new  to  the  Herbarium. 
John  Tatum,  of  Woodbury,  N.  J.     Section  of  stem  of  an  old  and  intertwined 

Wistaria  Sinensis, 
Hugh  D.  Vail.     Fine  specimen  of  Echinocaetus  Wislizeni  Engelm.,  from  Ticinity 

of  "Total  Wreck*'  Mine,  Arizona. 
Dr.  A.  Gray,  of  Cambridge,  Mass.     A  second  collection  ^seyenty-one  species) 

of  plants  from  Kuram  Valley,  Afghanistan,  made  by  Major  J.  E.  T.  Aitchesoo, 

of  British  Army,  in  1880.  Also  nine  hundred  and  fifteen  species  plants  from 

China,  Japan,  Formosa,  Australia,  Mexico  and  Texas. 
Charles  F.  Parker.     Forty-three  species  of  N.  American  Ranunculacefe ;  also 

eleyen  species  of  other  N.  American  plants,  including  three  type  specimens 

of  Austin's  new  species. 
George   E.    Dayenport,    Boston,    Mass.     Nine  species   of  ferns  collected    in 

Uoalaska,  in  1881,  by  L.  M.  Turner. 
Charles  E.  Smith.     Specimens  of  the  rare  Corema  Conradii  Torr.,  male  and 

female  plants  from  Shawangunk  Mts.,  Ulster  Co.,  N.  Y. 
Aubrey  H.  Smith.     Specimens  of  the  same — male  and  female  plants  of  spring 

and  fall  growth,  from  same  locality,  and  of  Empetrum  nigrum,  from  Island  of 

Mt.  Desert,  Maine. 
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8,  B,  Uuchle]'.  Auslin,  Texas.  Nj/mphr.n  ampta  D.  C,  from  L«>iip>i&  Springa. 
Mtxico. 

J,  n.  LemmOD,  Oakland,  Cnl.  Cones  at  Pinai  Aritoniea  Engelm..  and  at  Piiuii 
Ch.huahuano  Engelm..  rroni  Ariiuna. 

lIoraoBj.  Smith.  Si,  [iHrbnra,  CaI.  Catuarina  quadrivatvit,  an  Anetraliaa  ipeoitl, 
oullivaied  ia  Cnlifomia. 

P,  C.  H«ll.  Phila.  PhalD^rapb  of  enme  HjmenoaeLous  FunguB.  from  one  huadrcJ 
and  tit\y  yardB  deptb  to  Miller's  Colliery.  PhcenU  Park,  Scbujikill  Co..  fa. 

Charles  8.  Sargeat.  Fnrtsstrj  DepartmeDl  of  II,  S.  CenaiiR.  Pirty-four  BpFoiw 
ibruba  and  ireBs  moatlj  from  Weslern  N.  Amerioa,  and  Conssof  eigbt  apeciea 
of  Conifitra  from  OresDii. 

TUoniBS  Bland,  N.  Y,  Speoinien  of  "  Dagser  Film."  prepared  from  ihe  innvr 
leaves  of  Ibe  Dagirer  PianI,  or  I'ucoo  oloifalia;  used  bf  ladies  ia  Jam&iea  fur 
making  artitioial  Sowerri.  and  forwaler  color  painling. 

F.  L,  Scrihaer      Si>  apeoies  graases.  from  Wasbington  Terr,  and  California. 

B.  D.  M.  LtngdoD,  Mohile.  Ala.  ImnitttDre  Cones  of  Arauearia  imhrirata 
Painn,  natiie  of  Chili,  cultivated  al  Mobile. 

J.  M,  HutchJDga,  Yneemile,  California.  Specimen  of  Sarro-lei  langitmta  Torr, 
in  fruil,  a"d  at  Plerotpora  aadromtdm  Null,  both  from  California. 

Dr.  0.  W.  Lawrenoi^.  Seed  veiseU  of  Otnolhtra  triloLa  Null,  rmm  Hoi  Springs, 
Arkonnas. 

John  H.  Redfield.  Sli  hundred  and  s 
plants,  mostly  from  Plarlda,  .\Hi')iia 
nia.  Texas,  and  Ibe  border  pruvinoes  ot  .tieiico. 

Jfi'nera£i>  — Dr.  W.  D,  lUrtmaa.  Aragonile.  Birminghani  Serpentine  Quftrriai, 
Chester  Co.,  Pa. 

Pr.  H.  C.  Eckalaln.     BJtuminnus  Coal.  Green  Harbor,  Spitibergett. 

The  Isle  Wm.  M.  Qabb.      Naliie  gold  in  magnelio  aand.  Si,  Domingo. 

H.  C   Lawis.     i%lqcD2^f^  Seranlon.  Pa. ;  tlelvile,  Amelia  Co.,  Va. 

Dr.  Geo.  W.  Lawrence,      MoiinWin  leather,  Snlina  Cn„  Ark, 

Ret.  S.  fl.  Lighlhipe,      Fuller's  esnh.  from  the  marl.  Pembprton.  N.  J. 

Dr.  Jos.  Leidy.  While  Tourmaline  in  limesione.  De  Kalb,  Si.  Lawrence  Co., 
N.  V, ;  Triphyliie  and  Amblygonile,  Mt.  Mica.  Paris.  Me.  ;  Rubellite,  hy 
deoom position  parsing  inlo  Steatite,  Ml  Mioa,  Me  ;  C"okeite  with  Steatite, 
Mt.  Mica,  Paris,  Me,;  Tourmaline  parsing  into  Lepidol'Ie,  Tourmaline  in 
Lepidolile.  Rubellite.  Decomposed  Rubellite,  Ml    Mica.  Paris.  Me. 

Tbeo.  D,  Rand.  Arkiiitile,  Jlagemannile.  Itigtul,  Greenland:  llydronpriu, 
Lebanon,  Pa,  ;  Limonile  from  Serpentine,  Ferruginous  Quarli  from  Serpen- 
tine, near  Newtown  Square,  Del.  Co.,  Pa, 

W,  W.  Jeffries.     Serpentine  vith  Marmolite,  Brinton's  Quarry,  Cheater  Co.,  Pa. 

W.  L.  Maclier.     Anthracite  Nodules,  Lucerne  Co.,  Pa. 

Dr.  Igaio  Lea.     Allanite  and  Zircon,  Yellow  Springs,  Chester  C".,  Pa. 

Jos.  Willcux,     Limotiile  altered  from  Serpentine,  Middtetown,  Del.  Co,,  Fa. 

E.  f.  Iteinhold.     CopiapiCe,  Mahanoy  City,  Pn, 

Mrs,  M.  A    Haldemao       Catlinile,  Head  of  Pipestone  Creek,  S.  W.  Minn. 

Wm.  S.  Vaux.  Fine  cpecimens  of  crystals  of  Calcile.  of  Analcime,  Dsiholite 
andCalcite,  Bergen  Hill,  N,  J, ;  Crocoiteand  Pvromorphite.  Wheatley  Mine, 
PhceniiTille,  Pa. ;  Prebnite  with  DAtholile  and  Fyrite,  Bergen  Hill,  N.  J. ; 
Ktibellite  and  Lepidolile  in  quartz.  Mt.  Mica,  Me.  ;  Gypsum,  Monte  DonelO, 
Bologna.  Italy  ;  Idocrase,  Monte  Somma,  Vestivius  :  Crystals  of  natiie  sul- 
phur, Girgenti,  Sicil.T. 

Mrs.  S,  L.  Oberholtier.   Graphite  (3  specimens),  Chester  Springs,  Chester  Co.,  Pa. 

E   P.  Oberholtier      Magnetite  (U  specimens),  Warwick,  Chester  Co.,  Fa. 

Vickers  Uberboltzer.     Hematite,  Pikeland  Mine.  Chester  Co,,  Pa. 

Jos.  Jean es.  Meteoric  iron,  Cobshuila,  Meiico ;  Glaucodol,  Tunaberg,  Swe- 
den;  Nephrite  (Jade),  Torrent  de  AmoLle,  A 1  ibe rt,  Siberia  ;    Large  crystal 

I  Minerals  new  to  the  collection  in  itatUi. 


1882.]  NATURAL    SCIENCES  OP  PHILADELPHIA.  3t3 

of  qnarti,  Mi.  St.  Gothard,  Switzerland;  Chiastolite,  Lancaster,  Mass. ;  Al- 
lanite.  EdenviUe,  N.  Y  ;  Pjromorphite,  Ems,  Nassau,  Germany ;  Scheelite 
and  Fluoriie,  Furstenberg,  Saxony ;  ui^rinite,  Arragon,  Spain ;  Walehowite 
Walohow,  MoraTia;  Lignite,  Redwitz,  Bavaria;  Lignite,  Germany  ;  Lignite 
with  Retinite,  Grimma,  Saxony  ;  Bast  Coal,  Wettersau,  Rhein-Pfali ;  Obsidian 
(2  specimens),  New  Zealand  and  Island  of  Lipari,  Medt. ;  Wood  Opal  (2 
specimens),  iSeyada  Co.,  Cal. ;  Tourmaline,  near  Lebanon,  N.  H. ;  Pyroxene 
(2  specimens),  De  Kalb,  St.  Lawrence  Co  ,  N.  Y. ;  Chlorite,  pseud,  after 
Garnet,  Spurr  Mt.  Mine,  Mich.;  Calcite  incrustation,  Clermont,  France ; 
Soapolite,  Bob  Lake,  Canada. 
J.  M.  Hartman.  Natiye  gold  in  quartz,  Venezuela  ;  Natiye  gold  in  quarts, 
Arizona;  Native  gold  in  quartz.  N.  C. ;  Native  silver  in  quartz  (8  speci- 
mens), Mexico ;  Native  capillary  silver  in  quartz.  Mexico;  Crystallized 
copper,  Lake  Superior,  Mich. ;  Ore  Knob  copper,  N.  C. ;  Dendritic  copper, 
N.  C. ;  Diopside,  Garnet  and  Chlorite,  Piedment,  Ala. ;  Coccolite,  Amity,  N. 
Y. ;  Seybertite,  Amity.  N.  Y. ;  Epidote,  Tyrol ;  Emerald,  Bogota ;  Labra- 
dorite,  Labrador;  Rutile,  Macon  Co.,  Ga. ;  Orthoclase  (Aipazon  Stone),  El 
Paso,  Col. ;  Calcite,  Guanajuato,  Mexico ;  Calcite,  Mineral  Point,  Wis. ; 
Calcite,  Lake  Superior,  Mich. ;  Calcite,  loc  ? ;  Sulphur,  Lake  Co.,  Cal. ; 
Sulphur,  Cal. ;  Graphite,  Ceylon;  Graphite,  Ticonderoga,  N.  Y. ;  Graphite, 
Brockville.  Canada;  Sphalerite  (Cleiophane),  3 specimens,  Franklin,  N.  J.; 
Galenite,  Japan  ;  Galenite,  Mine  La  Motte,  Missouri ;  Cinnabar,  Guadaloupe, 
Cal. ;  Wulfenite,  Germany  ?  ;  Wulfenite,  Nevada ;  Heliotrope,  India  ;  Cal- 
cite, Rossie,  N.  Y. ;  Calcite  and  Copper,  Lake  Sup  ,  Mich. ;  Amethyst, 
coated  with  Pyrite,  Lake  Sup.,  Mich.;  Calamine  (2  specimens),  Franklin, 
N.  J. ;  Halite  72  specimens),  Colorado  River,  Arizona;  Byssolite,  Chester 
Co.,  Pa. !  Ripiaolite,  Chester  Co.,  Pa. ;  Moss  Agate.  Colorado ;  Nine  polished 
Agates,  Paraguay  ;  Six  crystals  of  Spinel,  Amity,  N.  Y. ;  Limonite  (2  speci- 
mens), Durham,  Pa. ;  Limonite,  Fox  Hill,  Shenandoah,  Va. ;  Limonite  shale, 
near  Fogelsville,  Pa. ;  Limonite  (Kidney  ore),  Lake  Superior,  Mich. ;  Limo- 
nite, (5  specimens),  firom  Negaunee,  Mich. ;  Brown  Tourmaline,  Gouverneur, 
N.  Y.  ;  Apophyllite  crystal.  Bergen  Hill,  N.  J.  ;  Quartz,  Japan;  Quartz, 
Lancaster  Co.,  Pa. ;  Smoky  Quartz,  £1  Paso,  Col. ;  Quartz  and  Specular  He- 
matite, Keswick,  England  ;  Yellow  Quartz,  Sardonyx,  Chalcedony,  Chalce- 
dony artificially  colored,  Alps:  Fluorite,  Arizona;  Hematite,  Saxony; 
Hematite,  England ;  Specular  Hematite,  Elba;  Specular  Hematite  and  Quartz, 
Elba;  Ditto.,  Antwerp,  N.  Y, ;  Ditto.  (Slickensides),  Byram  Mine,  N.  J.  ; 
Ditto.,  ditto,,  Negaunee,  Mich. ;  Hematite  Geode,  Col. ;  Geodes  of  Calcite  in 
Hematite,  Rockwood,  Tenn. ;  Hematite,  pseud,  of  Calamite,  Shawnee,  Ohio  ; 
Hematite,  Iron  Mt.,  Mo, ;  Lenticular  Hematite,  Frankstown,  Pa. ;  Micaceous 
Hematite,  from  Dillsburg,  Pa.,  Rossie,  N.  Y.,  Negaunee.  Mich  ,  and  Va. ; 
Millerite  in  Hematite,  Antwerp,  N.  Y. ;  Gothite,  Pike's  Peak,  Col. ;  Actino- 
lite,  Sweden  ;  Fahlunite  in  Talc,  Fahlun,  Sweden ;  Analcite  and  Mesotype, 
Nova  Scotia;  Natrolite,  Bergen  Hill,  N.  J. ;  Azurite,  Cornwall,  Pa  ;  Talc, 
Fowler.  N.  Y, ;  Allanite,  Sweden ;  Hornblende,  Bohemia ;  Cassiterite, 
Australia;  Galenite  from  Colorado,  Utah.  Arizona,  and  Sweden;  Pyrite. 
Amboy,  N.  J.,  Roxbury,  Conn.;  Cnalcopyrite,  Rossie,  N.  Y.,  and 
Nevada  Co.,  Cal.  :  Zincite  and  Franklinite,  Franklin,  N.  J.  ;  Zincite  and 
Willemite,  Franklin,  N.  J.  ;  Zincite  Foliated,  Franklin,  N.  J. ;  Sapphire, 
Sparta,  N.  J.;  Corundum.  Ala. ;  Ilmenite,  Amity,  N.  Y. ;  Magnetite  from 
Durham,  Pa.,  Lake  Superior,  Colorado  and  Mexico;  Wood  Agate,  Col. ; 
Augite  and  Calcite.  Amity,  N.  Y.;  Tremolite  var.  (Hexagonite),  St.  Lawrence 
Co.,  N.  Y. ;  Mountain  Leather,  Sweden;  Pargasite,  N.  Y.  ;  Roepperite, 
Franklin,  N.  J. ;  Willemite  and  Franklinite,  Franklin,  N.  J  ;  Garnets  from 
Sweden,  N.  J.,  and  Pa.;  Tourmaline  in  Calcite,  Sweden;  Sphene,  Pectolite, 
N.  J. ;  Sepiolite,  Chester  Co.,  Pa. ;  Williamsite,  Chester,  Pa. ;  Kaolinite, 
Japan  ;  Wavellite,  Ark.;  Barite  from  French  Broad,  N.  C,  De  Kalb  Co.,  Ga., 
Missouri,  and  Saxony ;    Fibrous  Gypsum,  Col. ;  Calcite,  Sweden ;  Siderite, 
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CoDD.:  Aragonite.  Col.,  and  Mo.;  Maine  bite,  Japan  ;  CbalaociU.  psead.kller 
Wood,  TeiM;  Mnngtoile.  Lake  Superior,  Mich.;  aarpenliiio  (Marmolilei. 
DergiD  Hill.  N.  J.  ;  Trpbraiie,  Willen.iie  ftnd  Frank lin lie,  Pranklio.  K.  J. ; 
Ludwii/ile.  Moravioia,  Bftnn&L,  Slederile  in  Qiiarli,  Greenland;  Obsidian 
(Ppla'i  Hair)  (arUfiaialj,  UuThnm,  Pa.;  Orpimenl  (■rilHeial).  Galeuite, 
Mine  Lk  MoUe.  Mo.,  and  from  Illiaaia  ;  rbalDopyrita,  Japan  ;  Marcacite, 
MineLaMotte.  Mo.i  Cuprite.  New  Mexico;  Menaocnnile  (Iserine),  Bahemia; 
Umiun  (ardBeiM),  Sala.  Sweden;  Pjrolutiite.  Franklin.  N.  J.  :  Opal,  8&n 
Diego,  Cnl. ;  Sahlile,  Sala,  Sweden  ;  Peend.  of  Cblnrite  after  Garael.  Micb.; 
Phlogopile.  Sterling.  N.  J.,  and  Atnitj',  N.  V.;  OrthooUee  (LonnililB)  Leuni, 
Del.  Co..  Pa. ;  TournialinB  in  Mueaoriie.  Paris.  Me. :  Cbloraatrolilc.  Lake 
Superior;  Stilbiie,  ^o*A  8«otia;  gerppoiiiie  and  Cfaryenlile,  WesiTille.  K. 
J.1  KooUflile,  H.  J.i  JefferiBile,  CbeslerCo.,Pa.;  Margarile.  Cheater,  Mass.; 
Dutangile,  Dnrango.  Mexico;  Angleaite  and  Gulcnite,  Ariinna;  Calciie 
(SparUite),  Sparta,  N.  J  ;  Oolite,  Uuh ;  Caloareoua  Tufa,  Japan  ;  Uolonite 
DD  Quarli,  Mexioo:  Bttuminoua  Caloite.  Sweden;  Smitheomle,  Mineral 
Voinl,  Wis.;  Stroniianile.  Georgia  ;  CeruBSile,  Meiica;  Uvdromagneeiu  on 
Serpentine.  Hoboken,  \.  J.;  Aiurite,  Nevada ;  Willomilc  (TrooBiite), 
Franklin.  N.  J.;  Gineokile.  Diana,  K  Y.;  Stalnctite  (Chaloedooy  |,  Floris- 
sante.  Col  ;  AgalmatoUle.  Serpentine.  Boasie.  N   Y. 

In  eiuhange.  DjscraHite,  lUrii  Mis.;  Clautikaliie.  Hlkeiode,  Harit;  Ala- 
bamlitt,  H*c7Rg.  Transylranla  ;  BreitKauptilt.  Andreaisberg,  Harli ;  AHli, 
Pjreneea ;  Einbolile,  Silter  Cily.  N.  Mexico ;  Jarobiiit,  Jacobsberg,  Sweden ; 
fkilguritn.  Thompson,  Carroll  Co.,  Dl. :  Ampbibole  {Eiimiie),  Edearille. 
tS.  T. :  Ar/vfdtooilt,  Greenland ;  Forittritf  (Dollonite).  Bolton,  Maas. ;  Gtk- 
lenilt.  Ml.  Monaoni -,  Kithauiu,  Snaruin,  Sweden;  Caupltiiit  »nd  Astro- 
phjllile,  Norway;  Fatgawile,  Baden;  AnUUiti,  Cuba;  Sipylilt,  Amhetal 
Co.,Ta;  Diabanlilt,  Bergen  Hill,  N  J.;  CA«/eo(iif«r)(r.  Curnwall,  EngUod; 
ArittnonJeTitt,  Prance;  Bonkile,  Boliemia;  Bindhrimtt  (Bleinierite),  Eng- 
land ;  Hoitlile  from  Ojpsum,  Hants.  N.  S.  ;  HWv^irkiu,  Edenrills,  fl.  Y. ; 
Ilahniriu,  Mammofb  Dictrioi,  Nevada;  Vupvaeht^hu.  La  Vat.  Cal.  ;  Cjo- 
nalriehitt.  Cape  Garonne,  France;  Datsmnite.  Montreal,  Canada;  Schraufilt, 
Germanj  :  Natrolite  and  Ihree  specimens  of  ApopbjUite,  Bergen  Hill,  N.  J.; 
WbilB  Garnet.  Hull,  Quebec,  Canada. 

Roeka  —Dr.  H.  C,  Eckstein.  Coal,  with  associated  rocks.  Green  Harbor,  Spits- 
bergen :  Fossiliferous  rock.  Concretion  Quarts,  Oreen  Harbor,  Spilibergen  ; 
Quarti,  Micft-ijclitBt  and  Gneiss,  Haunnerfeal.  Norway. 

E.  8.  Reinbold.     Diorite  (Napoleonite).  American  River,  Cal. 

Theo.  D.  Rand.  Steatite  with  caTitiee  formerly  containing  paeudomorphs  of 
Serpentine  after  Slauro  lite,  near  Merion  Square.  Montgomery  Co.,  Pa.; 
four  lead  oasts  of  paeuilomorphs  of  Serpentine  atler  Staurolite  ;  seven  Rock 
specimens  from  neighborhood  of  Philadelphia:  Aclinolite.  Wissahiokoa 
Creek.  Pbila  ;   Actinolile  decomposing,  Wissabickon  Creek.  Pbila. 

Dr.  Jos.  Leiily,  Twelve  specimens  showing  natural  jointed  fracture,  from  (he 
Potsdam  g^ndetone,  Souib  Mountain,  near  Werner  ville,  Bucks  Co..  Pa.; 
Black  Hortistone  pebble,  with  rhombs  of  Calcite,  from  the  Delaware  shore, 
EasloD,  Pa.  ;  Granitoid  pebbles.  Quartz  and  Mica,  from  the  gravel  on  the 
Almshouse  ground,  Phila. ;  Pebblee  of  Quartiite.  from  the  grarel.  Phila. ; 
Pebble  simulating  a  etone  hammer,  from  the  gravel  of  the  Universit  j  ground, 
W.  Phila. ;  Probable  Coprolite,  Phosphate  beds  of  Ashley  River,  S.  C. 

Dr.  W.  N.  Whitney.     Lava,  Japan. 

A.  H.  Smith.  Rhomboidal  pebble,  from  the  gravel  near  Tinioum,  Delaware 
Co.,  Pa. 

A.  Kollner.  Ringing  rock,  Del.  Narrows,  Bucks  Co.,  Pa. ;  Rock  containing 
Garnets,  Bryn  Mawr,  Pa. 

W.  H.  Hanied.  Calcareous  Tufa  with  imbedded  leaves,  near  Natural  Bridge,  Va. 

J.  M.  Kartman,  Serpentine  and  Chrysolite,  Westville.  N.  J.;  Serpentine,  Del. 
Co  ,  Pa.;  Unakyte,  French  Broad,  N.  C.;  Tremolite,  Chile ;  Calcareous  nodule. 
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ADDITIONS    TO    THE   LIBRARY. 

December  6j  1881^  to  December  26, 1882. 

Abbot,  H.     Szperiments  and  inTestigations  to  deyelop  a  system  of  submarine 
mines  for  defending  the  harbors  of  the  United  States*      Engineer 
Corps,  U.  S.  A. 
Abbott,  G.  C.    PHmitiTe  industry.     The  Author. 
Allison,  L.  C.     DisooTery  of  Tripoli  near  St.  John.    The  Author. 
Angelin,  N.  P.    Geologisk  Ofrersigts-Karta  ofver  Skane.     F.  V.  Hayden. 
Balfour,  F.  M.    Treatise  on  oomparatiye  embryology.    II.     Jos.  Jeanes. 
Baillon,  M.  H.    Dictionaire  de  Botanique,  14me  Faso.     I.  V.  Williamson  Fund. 

Natural  history  of  plants.     I.  V.  Williamson  Fund. 
Ball,  V.     Manual  of  the  Geology  of  India.    III.    Economic  Geology.    Geo- 
logical Surrey  of  India. 
Baltser,  A.     Beitrage  sur  geologischen  Karte  der  Sohweii,   20e  Lief.      Die 
mechanisohe  Contact  Ton  Gneiss  und  Kalk  im  Berner-Oberland.      With 
Atlas,  1880.     F.  V.  Hayden. 
Baraga,  R.  R.,  Bishop.    A  dictionary  of  the  Otohipwe  language,  explained  in 

English.    II.  Otchipwe-English.     F.  V.  Hayden. 
Barber,  E.  A.    Pueblo  pottery. 

Antiquity  of  the  tobacco-pipe  in  Europe.     Ft.  2. 
Catalogue  of  the  collection  of  tobacco-pipes. 
Mound  pipes.    The  Author. 
Barrande,  J.    Defense  des  Colonies.   V. 

Du  maintien^de  la  nomenclature  ^tablie  par  M.  Murchisou. 
Ao^phal^s.   Etudes  locales  et  comparatiyes.     The  Author. 
Bauerman,  H.     Text- book  of  systematic  mineralogy,  1881.     The  Author. 
Berg,  Carlos.     Contribuciones  al   estudio  de  las  CicadidsD  de  la  Republica 
Argentina  y  paises  limitrofe^. 
Sinonimia  y  descripcion  de  algunos  hemipteros  de  Chile  del  Brasil  y  de 

Boliyia. 
Farago  lepidopterologpca.    The  Author. 
Bertrand,  £.     Note  sur  Tandalousite  du  Bresil. 

De  Tapplication  du  microscope  &  T^tude  de  la  min^ralogie. 
Propri^t^s  optiques  de  la  Brochantite. 

Sur  les  diflferences  entre  les  propri^t^s  optiques  de  corps  crystallid^s 
birefringents  et  cellos  que  peuyent  presenter  les  corps  monorefringents. 
Propri^t^s  optiques  de  la  Beudantite  et  de  la  pharmacosid^rite. 
Sur  les  cristaux  pseudo-cubiques. 

Etude  optique  des  diflf^rents  mineraux. 

De  Tapplication  du  microscope  d  Tdtude  de  la  min^ralogie. 

Sur  les  propri^t^s  optiques  des  corps  cristallises  presentant  la  forme 

spherolithique. 
Sur  la  leadhillite  de  Matlock.     G.  Vaux. 
Bibliographie  geologique  et  p%l^oDtologique  de  Vltalie,  1881.     F.  V.  Hayden. 
Bjorling,  E.  G.     Fonctions  elliptiques.     Tlie  Westeras  Gymnasium. 
Board  of  Health  of  the  State  of  Louisiana.     Annual  report.  1881.    The  Board. 
Bodleian  Library.     Donations  to,  1881.     The  University  of  Oxford. 
Boek,  Axel.     De   Skandinaviske   af  arktiske   Amphiopoder.      Andet   Hefte. 

University  of  Norway. 
Bonpland,  A.  and  A.  Humboldt.     Nova  genera  et  species  plantarum  quas  in 
peregrinatione  ad  plagan  aequinoctialem  orbis  novi  coUegerunt  descrip. 
serunt.    7  vols,  text  and  7  vols,  atlas.    Jos.  Jeanes. 
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Borre,  A.  P.  de.     DnBcriptioD  d'une  nouTelle  Bsp&oe  de  BapreslUle,  da  g«nr« 
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Bur  lea  meiAmorphoneB  des  Rbagium. 

Du  pcu  de  Taleur  da  csrAclire  Bur  leqnela^t^  Jt&bli  1e  genre  od  10111- 

gonre  Rhnmbon^x. 
Siir  la  Cnrahua  ORDcellsliiB  at  as  Tftri^t^  timaa. 

Listo  lies  Crioo^ridea  reoueiUieB  »u  Br^M  pnr  feu  Csiaille  tad  Volieni, 

euivie  de  It  deicripiioD  de  dou*«  oouvelleB  espicea  AmeHc&ineB  de  cettc 

tribii.     The  Autbar. 

BoulcDger.  0.  A.     CHtBlngue  of  Ibe  Bslracbia  salieutia  S.  eosudtlaia  (he  ooltec- 

lion  of  ihe  RriiiBh  Mii<eum,    Sd  Sd.     TruBlces  of  the  Briiish  MuBerim. 

Boiioard,  A.     On  birds  oallected  In  Coata  Rica. 

Nolee  OD  sonio  coleoptera  of  the  genui  Plueiotis.     Tbc  Author. 
Boii£,  A.     Auiobiograpbie  du. 

Unwerh&nk,  J.  S.     Monograph  of  Ihe  Britieh  Spongi&dce.     IV,     Wilson  Fund, 
llraiier.  J.     Uesvriplion  uf  a  new  Bulimus  from  New  CHledoaift. 
Helii  pulobeU*  and  H.  cellsrln  of  Mueller,  from  AuBir&lia. 
List  of  Cjpnus  foand  in  Moreton  Baj,  QueonaUnd. 

t>ote  on  a  epvoitnen  of  nutlformpd  CjpnBit,  fl 

Remitrk!)  on  Megspodius  Bmieri.  J 

List  of  marine  shelU.  cDllecteil  on  Pitiroj  Island,  North  Coast  of  Australift. 
A  new  lariety  oF  Bulimus  Cnledonicus. 
Keceni  maHqsoii,  found  in  Pari  Jitduon,  ale, 
Locallt^B  dea  Isles  AuHtraliennes,  etc.     The  Author. 
Breidter.  J.,  and  J.  B.  FiirBter.     I)is  Lsubraoosfloro  toq  Oesteireicb-DngtkrD. 

Kof  kI  Zooloirioo-boiftnieal  Society  of  Vienna. 
Brighton  Health  Congrens.     Transaciioaa.  1881.     The  Major  of  Brighton. 
BrilUh  Museum.     Catalogue  of  btrdB  of  the,     TI.     The  Trusleea. 
Brilton.  N.  L.     NotM  for  botaaists  oho  haTe  the  preliminary  oatnloguc  of  the 

flora  of  New  Jersey.     Tbe  Author, 
linicgtr.  W.  C.      Die  siliiriMlien  F.in.g,iTi  2iinfl  H  im    KnetianisEebiet    und    nuf 
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Beitrag  sur  geologischen  Kenntniss  der  cambrisch-phyllitisohen  Schiefer- 
reihe  in  Thiiringen.     The  Author. 
Lubbock,  Sir  J.    Ants,  bees  and  wasps.     Jos.  Jeanes. 

Lubbock,  Rev.  R.     Observations  on  the  fauna  of  Norfolk  and  more  particu- 
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Macpherson,  J.     Estudio  geologico  y  petrografico  del  morte  de  la  Provincia 

de  Sevilla.     F.  V.  Hayden. 
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Marlia.  K.  and  A.  Weiohmanii.      Sammlungen  dcs  geologiichen   Reiolia  Mu- 
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K.EthnologisobesMuseum  luDresden.  I.  Bilderschriften des OatiDdischen 
Archipels  und  der  Siidsee,     The  Museum. 
Mivart,  St.  G.     The  Cat.,  1881.     Jos.  Jesnes. 
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Neue  Beitrage  lur  PstrefacteD  der  Aachener  Kreideformatiou.  Jos.  Jeanea. 
Myers,  W.  W.     FiUria  saoquiDis  hominis  in  S.  Formoea.     The  Author. 
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Norske  NordhaTs-Expediiion,  1876-78.  IV  and  V .  The  Norwegian  GoTemment 
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tained in  the  Museum  of  the  Royal  College  of  Surgeons  of  England. 

Vol.  1.    General  pathology.    The  College. 
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Liindam  der  Dngariach en- Krone.  Hungarian  National  Museum. 
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nenl-Heftlll.     Wilson  Fund. 
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La  carta  geologica  d'  Italia.     The  Author. 
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Orthopterorum  Italiae  species  novae  in  collectione  R.  Musei  Florentini. 
Osservazioni  di  entomologia  agraria. 
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Discorso  inaug.  letto  nella  prima  adunanzia  publlea  della  Soeieta  Entomo- 
logica Italiana. 


388  PROCEEDINGS  OF  THE   ACADESn"   OF  [1983. 
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di  circumnBTigaiioDe  della  Frvgtila  Italisna  Magenta. 
Sugli  effetti  nalurali  della  Cacoia  e  suUa  rBgioni  e  1ft  opportnnlU  d«gli 

Drdini  per  regolarne  t'  eBerciiio. 
Hogtanie  alimeDtftri  all'  CHposiiioai  di  Loodra  nel  1B62. 
Bopra  alouni  lepidotieri  paravsili  dell'  Utb,  dell  Grauo  Turoa,  «cc.  t  tQlla 

UellcDpsjche  oltenula  alto  alato  d'  immagine, 
hty  fillosBera  a  Yalmitdrera. 
Delle  forreavhie,  riailole,  griltaialpQ.  grilli,  loeuHte  e  aarallette  Delia  eea- 

Domia  domeilica  e  nella  prafira  agraria. 
KotUie  suUa  fillasBera  della  Vhi. 

Sopradue  generi  di  oogi^aiglie  iCoccidis)  e  mi  erileri  della  lora  deiDtilone. 
ConiineDlario  aui  oephalopi  Mediterranel  del  K,  Museo  di  FireDie. 
Salla  composiiioDe  delle  Zampe  del  OyrinuH  notator. 
La  totta  coDtro  la  Gllonsera  in  Isviiiera. 
Di  una  specie  Duova  in  ua  nuoTa  genere  di  Cirripedi  lepadidei  oipitanle 

auU«  pepae  addomioali  del  PriofiDua  cinereaa, 
Sulla  eeiione  peaci  aalali  e  in  oonserTs  quale  em  rappresenlata  all  Eapo- 

BiiioDB  UoiTBTsale  di  Vienna  ael  giucna  18T3.     Tbe  Author. 
Tate,  B.  and  J.  Braiier.      Ciiecit  list  of  the  freBh-water  iilieilB  of  Atiilnilla. 

J,  Braiier. 
Thomson,  J.  H.    SpeciGo  dieiinDtnesa  of  Helix  (Meaodon)  C bilbo weeasis.    The 

Toula.  F.     Ueber  den  gegenwiirligeo  Stand  der  Erdbebenfragc. 

Ceber  die  eecularen  Uebungrn  and  Senlciingca  dor  ErdoberS^ofae.     F.  V. 

Hajden. 
Trautschold,  H.     Ueber  den  matbmaaslichen  Oeiehleohtsapparal  tod  Poterio- 

DriouB  mnltiplex. 
Trantvetter,  E.  B.  a..  E.  L.  Bcgal,  C.  J.  Maiimowici  and  K.  S.  Wiakier.     De- 

CR9  plantarum.     The  Aullu.rii. 
Trtnius,  D.  C.  B.     Species  graminuui.     Faae.  ■2l*.     Jfi",  Jcanea. 
TryoD.  Qeo.  W.,  Jr.     Manna]  of  Coaohetog;,  XIIUXVI.     The  Author. 
T^Ddalt.  J.     EseayB  oa  the  floating  matter  in  tbe  air  id  relalioD  to  putrefaction 

and  infection.     Job,  Jeanes. 
United  l^lates  Coast  Surre;.     Methods  and  reaulta  of  the  curreols  and  terope- 

ralure  of  Berine  Sea.     Appendii  16,  Report  1880.     The  Coasl  Surrey. 
U.  S.  CommiBBion  of  Fish  and  FiaberieB.     Beport,  187!).     The  CommisBion. 
V.  8.  Entomological   CommiasioD.     Bulletin   No.  T.     Departtnent  of  the   Id- 

V.  S.  Qeographical  Surveys  weft  of  Ibe  100th  mer.,  Report  upon.      Vol.  3, 

Supplement.  Geology.     Engineer  Dep.  U.  S.  A. 
U.  S.  Geological  aod  Geographical  Survey  of  the  Territories.     Vol.  VI,  No.  3. 

Department  of  the  Interior. 
D.  S.  National  Museum.     Bullotio   U,   15,  IT,  IB  and  21.     Department  of  tbe 

Interior, 
UnlTersity  Library,  Cambridge.     28lJi  annual  report.     Tbe  DnlTereity. 
TJniTersily  of  .MisBissippi.     Catalogue  of  officers  and  sludenU,  SOtb  sesBion. 

Tbe  Trustees. 
UniTereiiy  of  Wurzburg,     Eighteen  theaea  of  the  medical    and  philosophical 

faculties.     The  Uuiiersily. 
Van  der  Horn  ran  den  Bos,  H.  P.  M,     Die  Nederlandsche  Scbeikundigen  van 

het  Laatst  der  Torige  Eeuw,     Utrecht  Society  of  Natural  Sciences. 
Victoria,     Keports  of  the  Mining  SurTejors  and  Begislrars.  30ih  Sept.,  1880, 

Slst  March,  SOth  June  and  SOlh  Sept.,  18S1,     Mioerai  Statistics,  1880. 

F.  V.  Hayden, 
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Villa,  A.  and  G.  B.    Cenni  Geologioi  buI  territorio  dell'  Antioo  distretto  di 

Ofgiono.    F.  V.  Hayden. 
Wads  worth,  E.      Notes  on  the  mineralogy  and  petrography  of  Boston  and 

Ticinlty.    Geo.  Vauz. 
WadBworth,  M.  E.     On  the  relation  of  the  Qaincy  granite  to  the  primordial 

argillite  of  Braintree,  Mass. 
Some  points  relating  to  the  geological  exploration  of  the  40th  parallel. 

The  Author. 
Wallace,  A.  B.    Island  life,  1881.    Jos.  Jeanes. 
WatsoD,  Rev.  R.  B.      Molln^oa  of   H.  M.  S.  "Challenger"  Expedition,  8-14. 

The  Author. 
Weisse,  J.  F.    Die  diatomaceen  des  Badeschlammes  yon  Arensburg  und  Hapsal. 

Zur  oologie  der  Baderthiere,  1862.     G.  Vaux. 
Wetherby,  A.  G.     Notes  on  American  land  shells,  Nos.  I  and  2. 

On  the  geographical  distribution  of  certain  fresh-water  mollusks  of  North 

America,  Nos.  1  and  2. 
On  the  deformities  of  some  Tennessee  Helices. 
Notes  on  some  new  or  little  known  North  American  Limnseidse. 
Reyiew  of  the  genus  Tulotoma,  with  remarks  on  the  geographical  distri- 

botion  ef  North  American  Viviparidse.    The  Author. 
Wex,  Gustav.    Decrease  of  water  in  springs,  creeks  and  riyers.    Engineer 

Department,  U.  S.  A. 
Whitfield,  R.  P.     Descriptions  of  new  species  of  fossils  from  Ohio.  The  Author. 
Williams,  H.  S.    Recurrence  of  faunas  in  the  Deyonian  rocks  of  New  York. 

The  Author. 
Williams*  tourist's  map  of  Colorada.     F.  V.  Hayden. 
Winchell,  N.  H.    Geological  and  natural  history  suryey  of  Minnesota.     9th 

annual  report.     The  Author. 
Wright,  G.  F.     Age  of  the  palseolithic-bearing  grayels  of  Trenton.  The  Author. 
Yarrell,  Wm.   History  of  British  Birds.  4th  Ed.  Pt.  14.  I.  V.  Williamson  Fund. 
Zacharias,  O.     Chas.  R.  Darwin  und  die  oulturhistorische  Bedeutung  seiner 

Theorie  yom  Ursprung  der  Arten.     I.  V.  Williamson  Fund 
Zeochini,  S.  P.     L*  asione  fatale  deir  uomo  suUa  terra.     The  Author. 
Zeledon,  J.  C.    Catalogo  de  la  Ayes  de  Costa  Rica.     The  Author. 
Zittel,  K.  A.     Handbuch  der  Palaeontology.     I,  2  Abth.     1  Lief.     I.  V.  Wil- 
liamson Fund. 
Zoological  Record,  1880.     Wilson  Fund. 
Zoologtsche  Station   zu   Neapel.     Fauna  und  flora  des  Golfes  yon   Neapel. 

Monog.  I-IV.     I.  V.  Williamson  Fund. 

Journals  and  Periodicals. 

Altenburg.     Verein  fUr  Naturwissenschaft  xu  Braunschweig.     Jahresbericht, 

1881.     The  Society. 
American  Association  for  the  Adrancement  of  Science.     Proceedings,  Vols.  29 

and  80.     The  Society. 
Amsterdam.   K.  Akademie  yan  Wetteoschappen.    Verslagen  en  Mededeelingen, 

Afd.  Letterkunde,  2e  Reeks,  10  Deel.     Afd.  Natuurk.,2e  Reeksi  16  Deel. 

Jaarboek,  1880.     Processen-Verbaal,  Afd.  Nat,  1880-1881.     Verhand- 

lengen,  Deel  21.     The  Society. 
Angers.     Soci^t^  nationale  d' Agriculture,  Sciences  et  Arts.     M^moires,  T.  22 

et  28.     The  Society. 
Anyers.     Soci^t^  de  Geographic.     Bulletin,  IV,  7;    V,  1-7;    VI,  1-4,  6-8. 

Dr.  F.  V.  Hayden. 
Auch.    Society   Fran^aise  de  Botanique.    Reyue  de   Botanique,  I,  1.    The 

Society. 
Augsburg.     Naturhistorischer  Verein.    26er  Bericht.    The  Society. 
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Auierr«.    Socijt^  den  Suience  his1oric|u«B  et  natutelles  (]« t'Totuie-     Bullella, 

3.>B  Vol.     The  Societj. 
BtUtDJore.     American  Chemical  Journal.  I,  1— IT,  4.     The  Bdiior. 

AlnericaiiJouraslufMHthemitics.lv,  1— V,  1.  Jobna  BopkinBUDiTarail;. 
JahuB  Hopkins  CniTeriity.     Studies  rion  Ihe  Biologioal  Ltboraioiy,  A, 
2.8;    Beport   6lh   aud   6tlj:    UniTsrailj  Ciroulara   Noi.   11-17.    The 
Edilor. 
Peabodj  lDsti(ule.     ISIb  unDual  reporl.    The  Trustees. 
Bsmberg.     Noturforsohende  Qesellgohafl.     12er  BericUl.     The  Socielj. 
Basel.      NalurforBohende   Oeselliehart,      VerhaodluogeH.   Ter  Th.   1.      The 

Belfast.     Natural  HisLorj  and  PbiloBopbioal  Societv.     Prooeedings,  SMnoDl 

18T9-«0,  1880-81.     The  Snoiefy. 
Berlin.     Arohir   fiir   N»iurge»ehUbta,   '2itr   Jahrg,,   6:   47tr  Jahrg.  6 — (B»r 
JabTg.  S.     The  Editor. 
Beriiner   GesellBobnft   fUr   Anthropolegie.   Blbnologie  uod  Urgesohiohle. 

Verhandlungen.  l.SSO.  Noi.  7—1881,  Mfiri  13. 
ZeilBcbrifi  fur  Ethnologie,   1871,1-3,6.8;    1872;    1873.1,9-8;   IB74; 

1875,  3-fl:  1876-18711.     Dr.  P.  V.  Hayden. 
EDtomologiBoher   Verein.       Deutsche    entamologisebe    ZeiUohrin,    26er 

JabriE.  2ei  H.   20er  B.  lea  II.     Tbe  Society. 
Deutsche  geolagische  aeBell«chan.     Zeilaohnft^  XXXIII,  2— XXXIT,  1. 

The  Society, 
Griellscbart  Daturrorschender   Freuade,      SitiuDgtberichle,    1881.      The 

Suoiely. 
K.  PreuHische  Akademie  der  Wiseenschaften.    Mnnalsberioht,  1861,  JuU- 
Deo.        AbbandlaDKen,   matberuatiache,   1680;     pbysikaliiehe,    1881. 
SiliuDgsbericbie.  1-38.     The  Academy. 
Linnna      43er  Bd..  5.  G,  7.     Jos.  Jeanea. 
Der  Nuturrorscher,  XIV,  27-XV,  2B,     The  Editor. 
Naturit  NoviTalea.  18rtl,  Nov.  23-1PH2,  Not.  20.     The  Publishers. 
VereiD  lur  Beforderung  des  Qarteabauee.     Monalaschrift.  24er  Jahrg.. 

Jan  -Dec.     Tbe  Society, 
Zeitschrift  fiir  die  geaammten  NalumiBsenschaften,  8e  Fotge.  Ill,  6.  The 
EdiMr. 
Bern.     Naturforscbeode  aesellschad.     Mittheilungeo,  Nos.  1004-1029.     The 

Society. 
Besanfon.     Aoad^mie  des  Sciences.   Belles-Lettres  et  Arts.     1870-80.     The 

Society. 
Bistriii      Oowerbeachule,     JahreBberiohte  7er  und  8er.     The  Director. 
Bologna.     Aoartemia  delle  Science,     Memoire.  ser.   IV,   T.  1  et  2.      Volume' 

Unioo,  IR8I.     The  Society. 
Bonn.     Archiv  Tur  mikroskopiscbe  Anatomit,  XX,  3-XXI,  4.    I.  V.  WiUiamsoB 
Fund. 
Nal  11  rhisto Fischer  Verein.      Verhandlungen,  88er  Jahrg.   2eB   H.      The 
Society. 
Bordeaux.     Soci^lS  Linnienne.     Actes,  T.  36me.     Tbe  Sooicly. 

Saci^l^   des   Science   phystqueo   et   naturelles.      M^moires.  IV.  3.    The 
Society - 
Boston.     AmericsD  Academy  of  Arts  and  ScisDces.     MemoirB,  X.  2 ;  XI,  I. 
Tbe  Society. 
New  England  Journal  of  Eduoalion,  IX  25,27;  X.  1-4.  6-3, 10-23 ;  XI, 

U7,  9^2!i:  XII.  1-26;  XUI,  1-13.  lH-20.     F.  V.  Hayden. 
SoientiGc  and  Literary  (JoBsip.  1.  2.  3.     The  Editor. 

Society  of  Natural  History.      Proceedings,  XXt.   pp.  129-240,257-432; 
XXII.pp   1-16.     Another  copy,  XX, Pi,  4;  XXI.  1.2»nd3.     Memoirs. 
Vol   3,  Pi.  1.  Nos.  4  and  5.     The  Society. 
Zoological  Society.     Quarterly  Journal.  I,  2.     The  Societj. 


1882.]  NATURAL  BGTSNOES  OF  PHILADELPHIA.  389 

Braunschweig.     Archiv  ffir  Anthropologie.     18er  Bd.  4e8  Heft,  and  Supple- 
ment; Her  Bd.  les  und  2e8  U.     I.  V.  Williamson  Fund. 
Bremen.     Naturwissensbaftliche  Verein.    Abhandlungen  VII,  8.  The  Society. 
Briinn.     Naturforschende  Verein.     Verhandlungen,  XIX.     The  Society. 
Braxelles.     Soci^t^  Beige  de  a^ographie.     Bulletin,  1880,  Nos.  2-6.     F.  V. 
Hayden. 
Soci^t^  Beige  de  Mioroscopie.     Bulletin,  1881,  Oct.— 1882,  Join.     The 

Society. 
Soci^t^   Mala<;ologique.      Proems- Terbaux,  1880,  Nov. — 1882,  Jan.      The 

Society. 
Soci^t^  Enton»ologique.     Annales  XXV,  Statute  1882.     The  Society. 
Budapest.     Foldrajii  Kozlemenjek.    X,  4  and  6  ;  XI,  2  and  4.    F.  V.  Hayden. 
K.  U.  Central.Anstalt  fiir  Meteorologie  und  Erdmagnetismus.    Jahrbuoh 

IX.     F.  V.  Harden. 
M.  Tudom.  Akademia.     Ertekexesek  a  Math.  Tudom&nyok  Ror^bol,  VIII, 
1-6,  8-12;  X,  19-25;  XI,  1-26,  Math,  es  Termesiet.  Kozlemenyek, 
XVII. 
Ungarische  Revue,  1881,  H,  6-12;  1882,  H,  1-6.     The  Society. 
Ungarische    National-Museum.     Term^sxetrajzi  Fiixetek,   V,   2-4.     The 
Museum. 
Buenos  Aires.     Museo  publico.    Anales,  Ent.  2,  12.     The  Director. 
Baffalo.     American  Society  of  Microccopists.     Proceedings,  4th  an.  meeting. 
The  Society. 
Society  of  Natural  History.     Bulletin,  IV,  2,  3.     The  Society. 
Caen.     Acad^mie  nationale  des  Sciences,  Arts  et  Belles-Lettres.     M^moires, 
1881.     The  Society. 
Soci^t^   Linn^enne  de  Normandie.     Bulletin,   Se  S^rie,   T.  4me.     The 
Society . 
Cairo.     Soci^t^  Khediviale  de  Geographic.    Bulletin,  Nos  7-12.  F.  V.  Hayden. 
Calcutta.     Asiatic  Society  of  Bengal.     Journal,  L,  Pt.  1,  Nos.  1-4  ;  Pt.  2,  Nos. 
1-4 ;  XLIX,  extra  number  to  Pt.  1 ;  LI,  Pt.  1,  Nos.  1  and  2 ;  Pt.  2,  No.  1. 
The  Society. 
Stray  Feathers,  IX,  6— X,  3.     I.  V.  Williamson  Fund. 
Cambridge.     Appalachian  Mountain  Club.     Appilachia,  II,  4;    III,  1.    The 
Club. 
Harvard  University.  Library  Bulletin,  Nos.  21,  22  and  28.  Bibliographical 

Contributions,  No.  13.     The  Trustees. 
Museum  of  Comparative  Zoology.    Memoirs,  VII,  Pt.  2,  Nos.  2  and  8 ;  IX, 
1.     Reports,   1880-81,  1881-82.     Bulletin  VII,  2^^;   IX,    1-8;   X,   1. 
The  Director. 
Nuttali  Ornithological  Ciuh.     Bulletin  VII,  1-1.     The  Ciuh. 
Psyche,  Nos.  86-96.     The  Editor. 
Canada.     Royal  Society  of.     Inaugural  Meeting.    The  Society. 
Cap  Rouge.     Le  Naturaliste  Canadien,  XII,  144-148.     The  Editor. 
Cassel.     Malakozoologisohe  Blatter,  V,  1-7.     I.  V.  Williamson  Fund. 

Verein  fur  Naturkunde.     Bericht  XXVIII.     The  Society. 
Catania.     Accademia  Gioenia  di  Scienze  Naturali.    Atti,  3a  Ser.,  T.  18,  14,  15. 

The  Society. 
Chemnitz.     Naturwisseuschaftlicbe  Gesellschaft,  7er  Bericht.     The  Society. 
Chicago.     American  Antiquarian,  IV,  1-4.     The  Editor. 

Chicago  Field,  X,  11,  19.  25;  XIII,  6,  7,  9,  10,  12,  13;  XIV,  2,  6,  8,  15, 
19,  20;  XV,  8.     F.  V.  Hayaen. 
Chfistiania.    Arcbiv  fur  Mathematik  og  Naturvidenskab,  VI,  3-5.  The  Editor. 
K.  N.  Frederiks  Universitet.     Aarsberetning,  1878,  1879  and  1880.     The 

University. 
Norwegiscbe    Meteorologische    Institut.      Jahrbuch,    1877-1880.       The 
Institute. 
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The  PaleonlDlogiat,  No.  6.     The  EdiLor. 
Socierj  of  Natural  Uialor;.     Journal,  V,  1-4.     The  Sociolj. 
Zoological  (looiclj.     Stb  saoual  reporl.     The  Society. 
Clausthal.     Berg-  imd  Hiiltenmanoieoher  Vireia  Maja.    MitlheilaDgeii,  n.  t 

H.2.     F.  V.  Hajdeo. 
Congrta  Osologique  iDtemaiioDAle.     Rapports,  2me  Bee.     P.  V.  Hajden. 
CopeDhagen.     K.  D.  Vldenskabernes  Selskab.  OTersigl.  IB81.  Nos.  2,  3;  1B63. 
No.  I.     Skririer,  6iufl  8tr..  I,  8,  4 ;  II,  1.     The  Sad«ly. 
NaiurhliitoHsk  TidBskrifi.  Scbiodte.     XlII,  1.  2.     I.  V.  WillUmson  Fund. 
Videaekabelige  Meddelelser,  1881,  Nob.  ),  2.    The  Editor. 
Cordoba.     Academia  Bacional  de  Cieneiai  eiaaias.     Actas  I.     The  Booietj. 
CrAnfontevine.     Bolaniaftl  Gaietle,  VI.  12— VII.  11.     The  Editor. 
UaTenporl.     Aeadem;  of  Nalural  Soieooee.     ProoediDgs.  III.  2    The  Sooietj. 
Denfer.     Inter- Ocean,  I,  1.  4.  13.     F.  V.  Ilajden. 

Uresden.      K.  Lenp.  Carol.   Douteche  Academie  der  WiseenMhafteo.      Nova 
Acta,  Vol.  4!.  PU.  1  and  2.     Leopoldina,  H  10.     The  Society. 
K.  MiDeralo^ch-GeulogisobeundPrFehiatoriBDhe  Muaeam.  Hittheilungen, 

let  H.     The  Director. 
Natorwiuenschaftliche  Ge«elliiahBft  bis.  Jao.-Juli,  1883,    The  Sooiety, 
Dublin.  Koyul  Dublin  Sooiely.  Proceedings,  n.  a,,  II.  7 — 111,  4.  Transactions, 
fier  2.  I.  13,  U.     The  Society. 
Royal  Oeologioal  Society  of  Ireland.     Journal,  XVI,  I.    The  Soeielj. 
Hoyal  Irinh  Aoadrmj,    Proceedings;  Polite  Literature  aod  Antiquities.  U, 
Ber.  2.  No.  3;   Soienoe,  III.  Ser.  2,  Nos.  3,  7.     Transactiona ;   Soienee, 
XXVIII,  6-10.     The  Society. 
Eastbourne.     Natural  History  Society.     TmnaHclions,  I.  1.     F.  V.  Ravden. 
Edinburgh.     BoUnical  Society.     Transactions  and  I'roceedingB,  XIV.  2.     The 
Society. 
Royal  Physical  Society.     Proceedinga.  1880-81.     The  Sooiely. 
Royal  Society.   Proceedings.  X,  108.    Trnnsactions,  XXX,  1.    TheSoeiety. 
Scottish  Naturalist,  Nos.  45-48.     The  Editor. 
EmdtD.     Nalurforacbende  Gesellschart.  66er  Jahresb.     The  Society. 
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Tbe  Society. 

Florence.     R.  Iitltuio  di  Sludl  Superion  practici  e  di  perreiionamento.     Pub- 

licaiioni,  Seiione  di   Scienie  fisiche  e  naturali,  1877,  1878  and  1879. 

The  Society. 

Frankfurta.  M.    AentlicherVerein.  JahresberLcht.  XXIV,  XXV.   TheSoeiety. 

Deutsche  Malakoioologische  Gesellschafl.      Jahibiicher,  VIII.  4— IX,  4. 
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4.     Sitzungsberichte,  1881.     The  Society. 
Kansas  City.     The  Kansas  City  Beyiew,  V,  8— VI,  7.    The  Editor. 
Klagenfurt.    K'arnter  GarCenbau  Verein.     Jahresberioht,  1879.    Zeitung  X, 
1 ;  XI,  1-8.     F.  V.  Hayden. 
Landesmuseum   yon   K'arnten.      Jahrbuch,   XV.      Bericht,   1880,    1881. 
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1  and  2.     F.  V.  Hayden. 
Maiden,  Mass.     Middlesex  Institute.     Annual  reports,  1881-82.    The  Society. 
Manchester.    Scientific  Students'   Association.    Annual  report,    1880.    The 
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January  2,  1883. 

The  President,  Dr.  Leidy,  in  the  chair. 

Thirty  persons  present. 

The  deaths  of  J.  T.  Reinhardt,  of  Copenhagen,  a  correspondent, 
and  of  Edmund  Draper,  a  member,  were  announced. 


January  9. 

The  President,  Dr.  Lkidy,  in  the  chair. 

Twenty-nine  persons  present. 

A  paper,  entitled  ^^  Notes  on  the  Geographical  Distribution  of 
Batrachia  and  Reptilia  of  Western  North  America,"  by  Edw.  D. 
Cope,  was  presented  for  publication. 


January  16. 

Rev.  Henry  C.  McCook,  D.  D.,  Yice-Prcsident,  in  the  chair. 

Twenty-one  persons  present. 

A  paper,  entitled  "On  Quercus  Durandii,"  by  S.  B.  Buckley, 
was  presented  for  publication. 

The  following  was  ordered  to  be  printed : — 
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KY  E.  D    l.-01>E. 

The  following  notea  are  based  on  collections  made  by  myself 
nnd  my  assistants  at  various  poinis  in  the  Rocky  Mountain  and 
Pacific  regions  diiring  the  last  ten  years.  They  descril«  the  range 
of  various  species  of  our  terrcAtrial  cold-hlooded  vertebrata,  and 
contribute  to  the  final  definition  of  the  aofilogical  provinoea  and 
districts  of  the  continent 

1.  Lake  Valley,  New  Mexico. 
Thio  locality  is  at  the  western  border  of  Doflana  County,  twenty  ' 
milea  N.  E.  of  Fort  Cinntniogs.     It  ie  in  the  foot-hills  of  the 
Mimbres  or  Negretta  range.     The  region  is  rather  arid,  springs 
not  being  numerous;  butduringjuly  and  Augusttbei-c  are  frequent  . 
rains.    Vegetation  is  abundant  in  the  form  of  giass  and  herbaceous 
plants  and  shrubs. 

Soapbiepni  f-f.     Vuung. 
Sana  halaoina  Kalm. 
Fbrjnciioma  oornDtQin  l[arl. 

Full  of  eggs  in  June. 
PhrTnoioma  modaitnm  <iird. 

Very  abundant  in  August;  not  seen  during  two  days'  visit  in 
June. 

C-OUphytui  oolUrU  Say.     AbundiDl. 
nu  lobatti  Bsinl. 

There  ia  but  one  median  smaller  row  of  dorsal  scales,  so  that 
the  single  specimen  approaches  the  U.  nigricauda.  Specimens  of 
this  genus  are  abundant. 

A  large  species  seen. 
Eoalaporni. 

A  small  species  seen, 
Holbrooki&  micnlftta  B.  itod  0.    Ahundan^ 

Var._^awi/<!n(a,  differs  from  the  typical  form  in  having  larger' 
prenasal  scales  separated  by  only  two  flat  scales  in  front  instead  of 
four  tubercular  ones,  and  in  having  only  four  flat  flcalea  between  the 
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nostrils  above  instead  of  six  tubercular  ones,  and  in  having  the 
scales  of  the  front  flatter.  The  spots  are  obscure  or  entirely 
wanting ;  when  present  they  are  more  numerous  than  in  the  var. 
viaculata^  there  being  eight  between  axilla  and  groin  instead  of 
six.  The  sides  and  dorso-lateral  regions  are  thickly  marked  with 
small  yellow  spots.     Two  specimens. 

Cnemidophorui  Mxlineatni  L. 
Very  abundant. 

Stenoitoma  diilo«  Bd.  and  Qird. 

One  specimen. 
BMeaniam  taitaoaum  Saj. 
Batasnia  oyrtopsii  Kenn. 
ButaBnia  omata  B.  and  G. 
Crotalui  loatalatai  Konn.     Not  rare. 

Crotalui  oonflaentui  Say.  var.  paWemlentai  Cope. 

I  propose  this  name  for  a  well-marked  variety  of  rattlesnake, 
which  is  abundant  in  the  region  of  Lake  Valley,  especially  on  the 
grassy  plains.  In  order  to  determine  its  relations  to  the  species 
to  which  I  refer  it,  I  instituted  a  comparison  with  the  allied  forms 
represented  in  my  collection.  These  are :  Two  specimens  from 
Fort  Benton,  Montana;  two  from  Central  Oregon;  two  from 
Eastern  California;  one  from  Socorro,  New  Mexico;  one  from 
Fort  Wingate,  New  Mexico ;  two  from  Lake  Valley,  New  Mexico, 
and  one  from  Haskell  County,  Texas.  These  represent  a  wide 
range  in  latitude,  and  are  likely  to  give  the  greatest  i*ange  of 
variation.  The  comparison  indicates  three  varieties,  defined  as 
follows : — 

Cephalic  scales  larger;  four  rows  l)etwecn  superciliary  plates; 
four  rows  below  orbit;  dorsal  spots  and  cephalic  bands  light- 
edged  ;  few  posterior  cross-bands  ;  conjiuentus. 

Cephalic  scales  intermediate ;  six  rows  between  superciliaries  ; 
three  rows  l)elow  orbit  (probably  sometimes  four) ;  dorsal  spots 
square,  with  the  head-bands,  not  light-edged ;  posterior  cross-ltands 
more  numerous ;  colors  dotted  with  brown  specks;  pulverulentus^ 

Cephalic  scales  smallest;  eight  rows  between  superciliaries;  four 
rows  below  orbit ;  dorsal  spots  and  head-bands  light-edged  or  not ; 
numerous  posterior  cross-bands ;  luci/er. 

The  var.  puloerulentus^  at  (irst  sight,  resembles  the  Crotalus 
mitchilli^  having  much  the  same  coloration,  but  the  head-scales  and 
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pUtwi  are  quite  different.  It  givc§  out  a  powerruJ  musky  odoc 
whi-n  excited,  which  I  havH  not  noticed  in  tUo  typical  form  of  th« 
species.  It  is  quite  prohahlc  that  it  in  to  this  variety  that 
the  specimens  from  Arisona  should  be  referred,  which  I  h&v4 
heretofore  placed  niidcr  C.  Iwi/nr.'  Not  having  access  to  the 
specimena  at  this  timt-,  I  cannot  deterniini!  this  point  positively. 
Of  those  above  enumeratml,  the  specimenH  from  Fort  Benton,  Fort 
Wingate,  from  Socorro,  and  from  Texas,  l>elong  to  the  typical 
C.  conrhientiiK.  The  others  are  the  C.  o,  hicifer. 
CroUlDi  moloHoi  It-  nn'l  <>- 

I  killed  tL  fine  specimen  of  this  8|)ecies,  which  I  discovered  In 
tliu  act  of  springing  through  r  bush.     When  I  struck  it,  it  i 
suspended  over  a  branch,  looking  at  me.     It  was  heavy  in 
movements,  except  at  the  mutiicnt  of  leupiag. 

2.  SocoBRO,  Nkw  Mexico. 

The  collection  from  this  region  was  made  by  Prof.  Frank  Snow, 
of  the  University  of  Kansati,  at  Lawrence.     I  here  express  my 
indebtedness  to  Prof.  Snow  for  the  opportunity  of  studying  it, 
niryBOioma  modaitnu  Clisril. 
Phr^noaDiDR  earnntam  IIirL 
Fhrjaoiomt  daaglaiii  B^ll. 
CroUphytni  odIIbtI)  l^ay. 
Holbrookia  UIUUl  Trogcb. 
Holbrookia  munUU  ■<.  and  t:. 
Bceloporai  poiDMttli  II.  aad  U. 
UU  lUntbariaiu  K.  and  ti. 
Cncmidophocu  iciliDtatu)  L. 
Di&dophl*  ragalii  Kd.  and  Uir.l. 

The  first  time  this  rare  species  has  been  found  within  the  limits 
of  the  United  States.  The  single  specimen  obtained  differs  from 
the  typical  one  in  having  eight  superior  labials,  with  the  eye 
aliove  the  fouith  and  fifth.  As  the  preorbital  labials  are  very 
iiliort,  variation  to  seven  in  all  may  be  anticipated,  as  is  found  in 
Uie  ty|K.'.  TtuH  specimen  is  smaller  than  the  one  from  Sonora 
iiriginally  described. 
Baioanium  oonitriator  L. 
Entnnia  nuraiuia  B.  und  C. 

The  common  sptcies  of  the  Rio  Grande  valley. 

'  Proce»dine«  Philada.  Acatiwnf,  186S,  807. 
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CroUlni  eonfluontai  Say. 

Typical  variety  from  near  the  southern  end  of  the  Socorro 
Mountain,  five  miles  from  Socorro. 

Crotalai  lopidai  KeDnicott. 

Prof.  Snow  was  fortunate  enough  to  obtain  the  first  entire 
b)>ecimen  of  this  species,  it  having  been  described  by  Kennicott 
from  two  heads.  We  are  thus  made  acquainted  with  the  most 
peculiar  of  the  North  American  rattlesnakes.  I  proposed  for  it 
the  genus  Haploaspis  on  account  of  the  undivided  nasal  plates  of 
the  typical  specimens.  In  the  present  specimen,  that  plate  is 
divided  below  the  nostril.  It  is  therefore  probable  that  this 
generic  name  should  be  abandoned. 

Mr.  Kennicott  has  well  described  the  scutellation  of  the  head. 
It  may  be  summarized  here  by  saying  that  the  top  of  the  muzzle 
is  covered  by  eight  smooth  scuta ;  that  the  rostral  plate  is  rather 
low,  and  is  in  contact  with  the  prenasal ;  that  there  are  two  pre- 
oculars  and  two  loreals;  and  that  but  two  scales  separate  the 
orbit  from  the  superior  labial  scuta.  Of  the  latter  there  are 
twelve.  Occipital  scales  smooth.  Scales  of  body  in  twenty-three 
rows,  the  two  external  on  each  side  smooth.  Urosteges,  153; 
gastrosteges,  2t.  The  rattle  consists  of  seven  segments  and  a 
button,  and  narrows  gradually  towards  the  extremity. 

The  color  above  is  a  greenish  gray,  which  is  crossed  by  nine- 
teen jet-black  rings  on  the  bodj',  which  do  not  extend  on  the 
abdomen.  These  rings  are  two  and  a  half  scales  wide  on  the 
middle  line,  and  narrow  downwards  on  each  side  so  as  to  cover 
but  one  scale  in  width.  The  scales  which  border  the  annul!  are 
half  black  and  half  green,  the  effect  of  which  is  to  give  the  edge ' 
of  the  ring  a  turreted  outline.  The  edges  of  the  ground-color 
are  paler  than  any  other  part  of  the  scales,  thus  throwing  the 
black  into  greater  relief.  A  large  black  spot,  shaped  like  two 
hearts  side  by  side,  with  the  apices  posterior,  marks  the  nape; 
and  there  is  an  irregular  small  black  spot  on  each  side  of  the 
occiput.  Some  black  specks  between  the  orbits.  No  other  marks 
on  the  head.  Near  the  middle  of  the  gray  spaces  of  the  body, 
some  of  the  scales  of  many  of  the  rows  have  black  tips.  The 
tail  is  light  brown  above,  and  has  a  basal  broad  black,  and  two 
other  narrow  brown  annuli.  Below  dirty  white,  with  closely 
placed  shades  of  brown. 
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Total  lengtii,  m.  "555 ;  to  constriction  of  neck,  -OSt ;  length  of 
tail,  -074  ;  do.  witliont  rattle,  -020. 

Tbis  is  one  of  tbe  smsilloal  species  of  Cro(aiuK,and  is  one  of  1 
most  handsomely  colored-  Its  coloration  is  entirely  unique  in  lb« 
genus.  The  ettitellation  of  tbe  muzzle  places  il  between  the  two 
sectiooa  of  the  genus,  l^-piiied  respectively  by  V.  fi'/rriiiun  and 
C.  dariasut. 

Tbe  specimen  was  captured  on  tlie  summit  of  the  Magdalena 
Mountains,  which  are  northw<ist  from  Socorro  twenty  miles. 

3.  St.  Thomas,  Nbvada. 

This  locality  is  on  the  Virgen  River,  in  southeastern  Nevada, 
□early  in  the  latitude  of  the  southern  boundary  of  Utali.  Tbe 
collutition  now  referred  to  was  made  by  Dr.  Edward  Palmer  and 
sent  l>y  him  to  the  Smithsonian  Institution.  Through  Professor 
Baird,*  the  distinguished  Secretary,  it  was  referred  to  me  f 
Identification. 
Bnfo  Unti^noint  frontetM  Cii|i>. 

This  is  the  toad  of  the  Great  Basin,  representing  the  B.  culm 
bieuniH  of  more  northern  regions. 
CtotophylDi  wlBliseni  It.  iml  li. 
Cuamldopborna  teiMllatn*  S^y. 
OpUbolni  gatnlni  bojli  6.  and  G. 

The  most  northern  locality  for  this  species  in  the  Great  Basin. 
It  has  been   previously  obtained   by  Palmer  and  Coues,   near 
Prescott,  Arizona. 
f bimothrra  grahamin  li.  nod  0. 

A  variety  with  the  doi'sal  bands  nearly  obsolete,  and  separated 
by  three  rows  of  dorsal  scales  on  all  parts  of  the  body.  Two 
preoculars  on  one  side  and  three  on  the  other.  TJie  most  northern 
locality  for  this  species. 

4.  Santa  Yt,  New  Mexico. 


Bpea  hammQndii  lln^rd. 

Abundant  in  July  and  August,  when  it  deposits  its  eggs  in  the 
pools  of  vain-water.  It  is  very  noisy  at  such  times,  and  the  open 
lots  in  the  city  o£  Santa  F^  resound  with  its  cries.  They  are  much 
like  those  of  the  Scaphiopus  kolbrookii. 
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The  range  of  this  species  is  extensive.  It  was  originally  obtained 
near  Redding  in  Northern  California.  My  friend,  James  S.  Lip- 
pincott,  has  sent  it  to  me  from  the  extreme  south  of  California, 
San  Diego.  The  Smithsonian  Institution  has  a  slightly  differen- 
tiated variety  from  Chihuahua ;  and  a  specimen  from  my  friend 
Dr.  Duges,  from  Guanajuato,  Mexico,  though  rather  young,  is 
apparently  the  same.  I  suspect  that  the  Scaphiopus  dugesi  Brocchi 
from  that  locality  is  the  same  species. 

This  species  is  much  like  the  Scaphiopus  intermontanus  described 
further  on.  It  is  always  smaller,  and  the  middle  pair  of  light  dorsal 
bands  is  nearly  always  wanting.  It  is  still  more  different  from  the 
S,  varius^  which  has  the  vomerine  teeth  entirely  posterior  to  the 
nares,  banded  upper  lip  and  marbled  back. 

5.  San  F&angisco  Mountains,  Utah. 

Lizards  are  very  abundant  in  this  region,  especially  in  the  Wah 
Wah  Valley,  on  the  west  side  of  the  range, 

Phrynoioma  pUtyrhinam  Gird. 
Very  abundant. 

Crotaphytui  wiiUieni  Bd.  and  (Krd. 
Very  abundant. 

Crotaphytai  ooUarii  Say. 
Very  common. 

Uia  itaniburiana  Bd.  and  Qird. 
Abundant. 

Seolopomi  imarag^nai  Cope, 
Not  rare. 

Soelopomi  oontobrinai  B.  and  G, 
Cnemidophomi  sp. 

Many  seen  but  not  caught. 


/ 


6.  Provo  and  Salt  Lake  City,  Utah. 


Bufo  lentiginoiui  frontosai  Cope. 

Abundant  near  Salt  Lake  City. 

Soaphiopna  intennoatanui  pp.  nov. 

I  took  a  specimen  of  this  species  within  the  limits  of  Salt  Lake 
City,  and  subsequently  obtained  three  or  four  specimens  f^om 
Pyramid  Lake,  Nevada.  It  resembles  the  Spea  hammondi  more 
than  it  does  any  other  species.     The  frontoparietal  bones,  though 
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ossifiGd,  are  not  rougtietie<l  ns  iu  the  other  speciex  nX  Scaphiopua, 
It  is  nearest  the  S.  xiariug  (rrnm  near  San  Antonio,  Tflxus).  In 
that  species  the  vorattrine  teeth  are  entirely  posterior  to  the  internal 
narea ;  in  this  one  they  are  between  the  posterior  borders  of  tb« 
same.  The  lips  are  not  cross-barred  as  in  the  S.  variua;  and  tlie 
superior  region  has  two  pale  lines  on  each  side.  In  S.  i'uriu»  thvw 
lines  arc  replaced  \iy  a  coarse  marbling.  As  compared  with  Sp^a 
hammondi,  this  frog  differs  in  its  larger  size,  lighter  colors,  and 
the  presence  of  the  superior  pair  of  light  lines. 

It  represents  the  H.  hammojidi  in  more  northern  regions,  and 
the  complete  cranial  ossification  and  larger  size  mark  it  as  a  more 
fully  developed  form. 

B*Da  tutUainft  Ktlm.    From  Provo. 
Bkna  pretioH  1).  A  O. 

A  variety  without  a  trace  of  dorso-lateral  folds,  and  of  a  uniform 
duaky  color  above  and  on  the  sides.  Lip  not  striped.  Tbe  pos-  | 
terior  part  of  the  abdomen  and  the  inferior  face  of  the  tbigbs  &re  i 
salmon-red.  Skin  smooth;  diameter  of  membranuto  tympani  1 
tliree-fifths  that  of  the  eye.  Salt  Lake  City.  This  is  tbe  most  1 
southern  locabty  of  this  species  known. 
6oalopaini  ooniebriniii  B,  A  O.     Proro. 

7,  Atlanta,  Idaho. 

Atlanta  is  a  small  town  situated  on  the  headwaters  of  the 
South  Boise  River,  on  the  southern  drainage  of  the  Sawtooth 
Mountain  Range.  The  valley  is  quite  elevated,  and  is  shut  in  by 
granitic  mountains;  water  and  vegetation  are  abundant;  and  the 
snow  lies  on  the  ground  late  in  the  spring.  During  a  short  visit 
there  in  1883, 1  obtained  tlie  following  species: 
Ambljitoma  spixanthom  »[>■  onv. 

Nearly  related  to  Ambhjsloma  macrodactylum  Baird,and  to  l>e 
placed  next  to  that  species  in  any  synopsis  of  the  genus,'  Costal 
folds  twelve.  No  cantlius  rostralis.  Upper  jaw  overlapping 
lower.  Tail  strongly  compressed,  as  long  as  head  and  body  to 
groin.  Head  wide-oval;  its  greatest  width  one-fourth,  its  total 
length  to  the  groin.    Digits  all  rather  short;  four  phalanges  in 

'  Proo.  Acad.  Phila.,  1867,  p.  171. 
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fourth  posterior  digit.  Internal  nares  as  widely  separated  as 
the  external.  Eye-fissure  one-half  width  between  the  anterior 
can  thus.  Median  dental  series  presenting  an  angle  forwards. 
Tongue  large,  deeply  plicate.  Length,  m.  -083;  length  to  axilla, 
•017  ;  to  groin,  '040 ;  length  of  anterior  limb,  *012 ;  of  anterior 
foot,  -004;  of  hind  limb,  -014  ;  of  posterior  foot,  -0065. 

Sides  of  body  and  tail,  and  superior  surfaces  of  limbs,  shining 
black.  Dorsal  region  to  end  of  tail  and  muzzle,  gamboge  yellow. 
The  yellow  expands  on  the  head,  and  forms  two  cross-bands  on 
the  upper  surfaces  of  each  of  the  limbs.  The  black  of  the  sides 
is  occasionally  interrupted  by  the  yellow  spots  irregularly  placed. 
Below,  dilute  black,  dusted  with  minute  white  speckles.  The 
structural  differences  between  this  and  the  A.  mcLcrodactyluni 
are  not  many,  but  are  well  marked.  They  are :  1.  The  greater 
width  of  the  head,  which  enters  the  length  (without  the  tail)  five 
times  in  the  latter,  and  four  times  in  the  A,  epixanthum ;  and 
is  also  seen  in  the  greater  interorbital  width.  2.  In  the  short 
toes,  which  are  very  much  longer  in  the  A,  macrodactylum.  In 
color,  this  sp>ecies  is  the  more  brilliant ;  the  coast  species  being 
described  as  brown,  with  gray  dorsal  stripes,  instead  of  black, 
witlT  yellow  dorsal  stripes.  In  it  the  limbs  are  not  banded,  and 
the  belly  is  uniformly  pale,  contrary  to  what  holds  in  the  present 
species,  which  is  the  most  handsome  of  the  genus.  I  obtained 
four  specimens  of  this  salamander,  under  logs,  in  a  swamp  near 
the  head  of  the  South  Boise  River,  on  the  south  side  of  the 
Sawtooth  Mountain  Range,  Idaho. 

Bnfo  oolambiensii  6d.  and  Gird. 

Abundant.  I  also  obtained  it  at  Bellevue  on  the  Wood  River, 
about  one  hundred  miles  southeast  of  Atlanta. 

Baioaniam  vetnitum  Bd.  and  Oird. 
Eu taenia  sirtalii  Linn. 

These  are  all,  except  the  la^t,  species  characteristic  of  the 
northern  fauna  of  Washington  Territory.  The  Bufo  coluinbiensis 
ranges  to  the  headwaters  of  the  Missouri. 

8.  Mouth  of  Bruneau  River,  Idaho. 

This  locality  is  on  Snake  River,  which  cuts  through  the  great 
lava  outflow  of  southern  Idaho  and  Oregon.     The  reptiles  are 
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(iifTercDt  from  tlioet?  of  Atlanta,  and  are  thoRe  of  tlio  great  basin  I 

of  Utah.    I  am  indebted  to  Mr.  J.  L.  Wortman  for  theae  epecimei 

Plti7no>olii&  pUtrrhlnnni  (lirl. 

Croiaplijtni  «aU>d>  Sii.v. 

Crotsphftai  wialiieni  li.  ]iiiil  0. 

Dta  lUDsbnriuik  B.  ami  il. 

Soalopomi  amarBgdisn*  Cupv. 

Fitrapbi'  oitenltai  liUinr. 

Baiouiinm  vetattnm  II.  »-b-3  li. 

Tli«  head  ie  a  liltU^  lungtvr  tlmn  in  a  opeoimon  n-om  centi^ 
Oregon,  and  the  miiszlu  ia  ]csh  conical.  The  fifth  siiporior  latuil 
Just  reaches  the  infeilor  postorbilal. 

9.  From  Ubno  to  Pyramid  Lake,  KavADA. 
The  road  fi-om  Reno  to  tho  southern  extremity  of  Surprise  1 
Valley,  California,  passes  through  an  arid  and  forbidding  conntry,  J 
The  rocks  arc  entirely  basaltic,  and  frequently  present  a 
foiindanion  for  the  rood.    Tho  vegetation  consists  of  ArleminiafM 
and  where  alkali  abounds,  of  Sarcobatua.     North  of  Pyn 
Lake,  the  dry  alkaline  flats  onoe  covered  by  the  Alkali  Lake,  bavt 
a  wide  extent.     During  the  hot  weather  of  July,  1882,  the  rtgioa^ 
sw:irnRHl    witlj    li/jirds,  iiml    rattlo^nnkcs   w.-rc   numerous.      The 
greatest  number  of  both  was  met  with  from  Pyramid  Lake  north- 
wards for  twenty  miles. 

Bah  ootDmbMDii)  V-'l.  mid  Gird.     Ptraniiii  Luke. 
Soaphiopai  intaTmonUnni  Cope. 

With  tlie  preceding  species  in  a  pond  near  the  shore  of  Pyramid 
Lake.     Like  other  allied  species,  it  was  very  noisy,  almost  obscu- 
ring the  voice  of  the  less  vociferous  Bufo. 
Fbryaoaoms  platrrhinnm  (Jiril. 

Very  abundant. 
Ciolapbytai  oillacii  .-=ji.v. 
Ciotapbytua  witliieoi  B.  and  (i. 

More  abimdant  than  the  C,  coUaris. 
Holbro'.kis  ly. 

A  flue  species  was  seen  north  of  Pyramid  Lake,  but  it  was  bo 
8*ift  that  I  did  not  succeed  in  catching  a  specimen.    It  resembles 
the  H.  texana,  and  may  be  an  nndescribed  species. 
Bo«loparn«  ■maiagdinni  Copr. 

A  variety  with  one  additional  row  of  small  supraorbital  scales, 
making  six  rows  in  all. 
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Cnemidophoms  tesiellatas  Say.    Abundant. 

Basoanima  f>p.    Young. 

Crotalas  oonflaentns  Inoifar  B.  and  Q.    Cope  emend,  eupra,  p.  II. 

Two  specimens  from  Buffalo  Canyon,  north  of  Pyramid  Lake. 
In  one  of  the  specimens  the  dorsal  spots  are  first  darker,  then 
lighter-bordered,  and  there  are  twenty-three  rows  of  scales  on  the 
bod3\  In  the  other  there  are  twenty -five  rows  of  scales,  and  the 
spots  have  neither  dark  nor  pale  borders,  but  have  pale  scales, 
scattered  through  them,  and  they  have  a  more  transverse  foim. 

10.  The  Lakes  of  South  and  West  Central  Oregon. 

This  region  possesses  much  zoological  interest  from  the  position 
which  it  occupies  as  the  border-land  between  the  faunae  of  the 
Pacific  slope  and  that  of  the  great  interior  basin.  It  is  here  that 
we  find  the  transition  between  the  sage-brush  (Artemisia)  desert 
and  the  forest-covered  Sierra  Nevada  Mountains  and  valleys. 
Here  also  we  have  the  transition  between  the  almost  fresh  lakes 
near  the  mountains,  to  the  intensely  alkaline  ones  east  of  them. 
An  especial  interest  attaches  to  the  lake  faunae ;  since  we  find  in 
them  the  means  of  determining  the  characters  of  the  fossils  found 
in  the  remains  of  pliocene  and  post-pliocene  lakes  of  the  Oregon 
desert.  This  part  of  the  subject  will  be  more  fully  considered  in 
an  essay  on  the  fishes  of  these  lakes,  now  in  course  of  preparation. 

The  routes  on  which  the  species  of  the  list  below  given,  were 
collected,  are  as  follows :  Along  the  east  shore  of  the  Great 
Klamath  Lake  to  its  northern  extremity.  From  the  eastern  side 
of  the  lake  northeastward  to  Silver  Lake.  This  was  part  of  my 
expedition  of  1879.  In  1882, 1  passed  along  the  three  southern 
Warner  Lakes,  and  tlien  crossed  southwest  to  Goose  Lake.  Thence 
I  traveled  north  to  Summer  Lake,  crossing  the  Chewaucan  River, 
which  flows  into  Abert's  Lake.  Then  north  to  Silver  Lake,  con- 
necting with  my  route  of  1879.  After  that,  south  to  Goose  Lake, 
passing  along  its  entire  eastern 'shore. 

Bufo  oolnmbiensis  Bd.  and  Gird. 

Abundant  throughout  the  entire  region.  It  is  especially  numer- 
ous at  Klamath  Lake,  wliere  it  covers  the  basaltic  blocks  which 
lie  partially  in  the  water,  concealed  by  the  Typhee^  which  grow 
from  the  bottom.  They  accumulate  there  in  large  piles,  sometimes 
as  large  as  a  bushel-measure,  and  afford  abundant  food  for  the 
EutasnisB^  which  are  scarcely  less  abundant.     One  specimen  of 
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this  toad  was  as  Iarg;e  as  the  average  Bufo  marinus  of  Bi 
and  a  specimen  seen  at  Wariier'u  Lake  was  but  little  smaller. 

Abuurlaat  at  Silver  Lake,  at  Warner's  Lake,  Goose  Lake  uiul 
at  Port  Bidwell,  twenty  miles  east  of  Qoose  Lake,  in  Califomiu, 
I  found  numbers  of  what  I  suppose  to  be  a  variety  of  this  species. 
It  is  little  over  half  as  large  in  linear  dimensions,  and  the  skin  it, 
more  distinctly  tubercniar  above.  Some  of  those  from  Goose 
Lake  are  more  spotted ;  those  from  Fort  Bidwell  are  nearly 
uniform  golden-yellow  and  green.  This  species  lives  in  swamps 
and  on  the  edge  of  water,  representing  in  this  region  the  Avrin 
and  Chorophilun  of  the  east.  I 

Bans  prsUoM  IM.  and  Oird.  I 

This  is  the  chnrai^tenstic  iiana  of  the  northwusteru  interior,  ' 
Uiing  accompanied  by  Bii/o  columbienais  and  Baacanium  vetustunt. 
In  life  the  posterior  part  of  the  abdomen,  with  the  inferior  faces  of 
the  thighs,  are  of  a  bright  aalmon-red.  I  obtained  it  the  entire 
length  of  the  valley  of  the  Warner  Lakes,  but  not  at  Fort  Bidwell. 
I  liave  found  it  to  range  as  far  as  the  eastern  foot  of  the  Rocky 
Monntnins  in  Montana;'  and  the  specimens  assigned  by  me:  to 
Bana  neptcntrionalia,  from  the  Yellowstone  Basin,  may  be  the 
variety  described  above  from  Salt  Lake  City,  I  do  not  now  have 
them  before  me  for  decision.  Specimens  of  this  species  are  in 
the  National  Museum,  from  Puget's  Sound  (Dr.  Kennedy.  Xo. 
5975  a)  and  from  "  Camp  Moryie"  (Dr.  Kennerly,No.5973).  The 
first-named  specimens  are  accompanied  by  the  R.  temporaria 
aurora.     It  habits  are  aquatic. 

Fbiynoaoma  donglaMi  Btll.     Vnr. 

On  the  ele^'ated  land  which  represents  the  Sierra  Nevada  Range, 
between  Warner's  Lake  and  Goose  Lake,  in  the  basaltic  region, 
near  the  former,  I  found  a  pecnlijir  variety  of  this  species.  The 
horns  are  even  more  rudimental  than  in  the  usual  form,  but  are 
all  represented.  The  prominent  scales  of  the  book  are  smaller 
and  less  prominent.  In  some  of  the  specimens  the  head  is  "shorter 
relatively  to  the  body.  The  color  is  an  iron  rust,  brown,  with 
darker  lateral  spots,  each  with  a  small  posterior  yellow  border. 


'  American  Naturalist,  1870,  p.  435. 

■'  Annual  Report  V.  S.  Geol.  Survey  Terrs.,  1871,  p.  i 
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Individuals  are  ab^indant ;  some  of  those  taken  are  full  of  eggs. 
All  are  much  smaller  than  the  true  F.  douglaasi. 

Uta  stansbarimna  B.  and  G. 

Abundant  on  the  crags  of  basalt  on  the  sides  of  Warner's 
Valley.  It  is  also  common*  at  Summer  Lake,  which  is  the  most 
northern  locality  for  the  species  and  genus. 

Soelopoms  grmoiosns  B.  and  G. 

This  very  pretty  species  extends  as  far  north  as  Summer  Lake, 
and  is  quite  abundant. 

Boelopomi  •mara^inns  Cope. 

Common  as  far  north  as  Summer  Lake.  A  specimen  taken 
there  has  large  torquoise-blue  spots  behind  each  brown  cross-bar, 
on  each  side  of  the  dorsal  region. 

Cliarina  plumbea  Bd.  and  Gird. 

I  found  a  single  specimen  of  this  curious  snake  in  the  road 
along  the  west  side  of  Summer  Lake.  Although  living,  its 
muscles  were  alternately  contracted  in  such  a  way  as  to  give  it  the 
appearance  of  a  knotted  root.  It  was  very  tame,  allowing  itself 
to  be  handled  without  offering  resistance.  In  life  the  inferior 
surfaces  are  of  a  rich  yellow. 

Pityophif  mezioanns  bellona  B.  and  Q. 
From  Summer  Lake. 

Batoanium  vetnstum  B.  and  G. 

Common  in  Warner's  Valley,  at  Summer  Lake  and  at  Klamath 
Lake. 
Entsnia  piekeringii  B.  and  G. 

Very  common  everywhere  near  water,  in  all  parts  of  the  Lake 
country. 

EutaBiiia  sirtalis  sirtalii  Linn. 

This  species  accompanies  the  preceding  at  Wamer-s  third  Lake, 
at  Summer  Lake  and  at  Goose  Lake,  and  retains  its  distinctive 
features.  The  specimens  seen  at  Goose  Lake  have  the  bands 
brighter  yellow  than  usual,  and  are  very  pugnacious.  They 
preferred  fighting  to  escaping,  and  bit  furiously. 

BataBnia  Birtalis  elegani  B.  and  G. 

Abundant.     In  young  specimens  the  dorsal  spots  are  distinct. 

Eutsnia  bboatata  sp.  no  v. 

This  is  one  of  the  best  defined  species  of  the  genus.  I  have 
only  two  specimens,  which  agree  in  the   following  characters. 
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Tbpy  differ  in  tbe  number  of  rows  or  scales,  however,  one  h 
tweuly-three  and  the  other  twenty-two.  All  the  rows  of 
ketliHl,  the  medina  ones  very  strongly.  Labials  eight,  the 
resting  on  the  fourth  and  fifth.  Two  preoeulnrs;  thr^e  ] 
oculars.  The  muzale  is  rather  short,  the  frontal  plate  e 
in  length  the  region  anterior  to  it,  and  equaling  the  common 
suture  of  the  parietal  scuta.  Kasals  rather  short;  loreal  as  long 
as  high ;  inferior  preocular  nearly  square ;  superior  preocular  not 
reaching  fVonttil.  Superior  labials  all  truncate  above  nnd  none  of 
them  elevated,  the  sixth  touching  the  inferior  postorbitiil.  Tein- 
ponila,  1  ■  2  "  3  ;  the  anterior  are  rather  Urge.  Pairs  of  geneiais 
Bubequul.     Oustroateges,  166  ;  urofit«<ges,  19. 

Color  everywhere  black,  except  on  tlic  chin  and  throat,  and  c 
the  inferior  side  of  the  tail.  The  former  was  reddish  in  life 
TheiM'  are  very  faint  traces  of  stripes  on  tbe  third  and  fourth, ai 
on  the  median  dorsal  rows  of  scales.  No  trwes  of  spots  on  t 
jturietal  scuta. 

Total  length,  m.  0365;   length  to  canthus  of  mouth  (axlnl)^ 
-012;  length  of  tail,  -069. 

This  species  is  one  of  the  best  characterised  of  the  genua.  lU 
leading  peculiarities  ai'c :  first,  the  liTo  preocnlar  scuta;  second, 
its  twenty-tliree  rows  of  scales.  In  both  respects  it  is  unique  in 
the  genus.  Its  color  is  characteristic.  Its  place  is  nearest  the 
E.  radix  H,  and  G.,  with  which  it  agrees  in  its  rather  robust 
proportions,  and  tlie  position  of  the  lateral  stripe. 

This  species  is  not  uncommon  in  the  swamp  vegetation  on  the 
borders   of   the    lake.      The   si>ecimens   I    took   displayed    little 
activity-. 
Crotalni  ooofliieiitai  laelter  II.  nml  ci. 

This  species  is  abundiiut  at  Warner's  second  Lake,  and  I  touk 
one  at  Silver  Lake.  The  specimens  are  identical  with  those  from 
near  Pyramid  Lake,  Nevada. 

II.  The  Wii.lamet  Valley,  Orkqon. 
The  fauna  of  tliis  valley  is  that  of  western  Oregon,  and  may 
be  expecte<l  to  differ  from  that  of  central  and  eastern  Oregon. 
The  climate  of  the  Willamct  Valley  is  very  wet,  and  the  soil  is 
densely  covered  witli  foi-ests.  This  is  a  state  of  things  iilmost 
exactly  the  reverse  of  what  obtains  in  central  Oregon.  Appro- 
priately we  have  numerouft  species  of  salamanders  and  fewer 
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lizards  than  in  the  latter  region.  This  collection  was  made  by 
my  friend,  Professor  O.  B.  Johnson,  at  that  time  residing  at  Salem. 
The  specimens  were  obtained  at  various  points  between  that  city 
and  Portland,  north  of  it. 

Amblystoma  tenebrosnm  Bd. 
Amblystoma  maorodaotylam  Bd. 
Flethodon  intermediiyi  Bd. 
Cynops  torosui  Each. 
Bufo  halophilos  B.  and  G. 
HyU  regUU  B.  and  G. 
Enmeees  •kiltonUam  Bd. 
Oerrhonotua  mnltioAriiiatiis  Blr. 
Soelopoms  undulatus  thayeri  B.  and  G. 
Phzynosoma  dougUssi  Boll. 
Charina  plnmbea  B.  and  G. 
Diadopliis  punetatus  puloheUos  B.  and  G. 
Baioanium  Yetnitiim  B.  and  G. 
EntsBnia  leptooephala  B.  and  G. 

Of  three  specimens,  two  exhibit  only  seventeen  rows  of  scales* 
These  probably  represent  the  supposed  species  E.  cooperi^  which 
is  therefore  not  distinct. 

EntaBnia  oonoinna  Hallow. 

I  took  a  specimen  of  this  beautiful  snake  at  Eugene  City,  south 
of  Salem.  Not  only  the  lateral  vertical  bars,  but  the  muzzle,  lips 
and  gular  region  are  a  brilliant  red. 

12.  Northern  California. 

The  species  referred  to  in  this  list  were  found  near  the  United 
States  fish*hatching  establishment  on  the  McCloud  River,  in 
Shasta  County.  I  desire  here  to  express  my  indebtedness  to 
Mr.  Livingston,  Stone,  superintendent  of  the  hatching  station,  foi* 
the  hospitality  which  he  extended  to  me  at  the  time  of  my  visit 
there. 

Amblystoma  (1)  tenebrosnm  B.  and  G. 

A  large  siredon  from  a  small  tributary  of  the  McCloud  is  probably 
this  species.  It  has  peculiarities  of  the  branchial  structure,  and 
I  describe  it  by  comparison  with  those  found  in  other  genera  of 
American  salamanders.  These  are  mostly  derived  from  specimens 
placed  in  my  hands  by  the  Smithsonian  Institution,  to  which  my 
acknowledgments  are  due?    The  coloration  which  appears  in  the 
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Urger  larvae  of  the  present  collectiou,  Approaches  nearest  tltal  of 
tlie  AmliltfKtoma  tenebrosum.  These  aiiiinal^  were  abundant  in  thr 
Hinftll  stream  I  examined,  and  bwhiii  ivilli  (treat  rapidity,  darting 
about  and  hiding  themselves  among  the  futlen  k-aved  Umt  covered 
the  bottom. 

I.  Proceasea  with  two  rows  of  rami : 
Rami  with  many  thread-like  tirabrin? ; 

II.  ProoeBses  with  one — an  outer — row  of  rami 

processes  liorizontal. 

A  rudi mental  inner  row  of  rami ;  flmbrin!  thread-like ;       Prt>l€\ 

III,  No  principal  rami ; 

A.  Processes  compressed ;  limbrise  dependent  from 

lower  edge ; 

Flmbriffi  lUread-like,  extending  on  both  outer  and  inner  Huw 

prooesB ;  Ifecttirfa, 

Pimbriffi  Hat,  long.chieflyoonflned  to  the  lower  margin  of  procese; 
Ijarvpb   of   SjmU'rpes   ruber;   S.  Minttalua,   and   QyrinojAilug 
porp/>i/ritii:itit. 
Pimbrire  few,  subtOavate;  JHethodon  oii 

AA.  Processes  long,  narrow;  bearing  llnibriK  only 
on  the  side  next  the  body  ; 
Fimbriae  simple,  flat,  sub-equal ;  .  AnMysloma. 

AAA.  No  processes  nor  rami ;  flmbriffi  on  the  vertical 
septa. 
Fimbria!  in  numerous  rows  on  the  edge  of  the  septa;  slender, 
unbranched  ;  Larva  of  Ajnblysloma  lenebrogum. 

AAAA.  Processes  vertical  septa,  with  rami  on  the 
anterior  edge ; 
Itami  Iwaring  flat,  thi-cad-tike  fimbrite,  which  arise  (torn  the  pro- 
cesses posteriorly  and  are  often  divided.     Laroa  from.  Simiah- 
moo,  WaKhington  Terr. 
Plethodon  leoann*  tp.  nor. 

This  siilamander  resembles  the  Plelkodon  gltUittosus  in  various 
respects,  especially  in  coloration.  It  has,  however,  a  compressed 
tail  lilic  the  P.  intermedins,  and  short  aeries  of  vomerine  teeth. 

The  vomerine  series  are  straight,  and  do  not  quite  meet  on  the 
middle  line.  They  are  entirely  l>ehind  the  nares,  and  do  not  extend 
exterior  to  tlicm.  The  parasphcnoid  patcJies  are  united  into  one, 
and  are  well  separated  from  the  vomerines. 

Form  rather  stont.  and  the  tail  Bhort,aeqnaling  (Ttom  vent)  the 
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length  of  the  body  (with  vent)  to  the  gular  fold.  Costal  folds  13. 
Head  a  longitudinal  oval,  with  rather  narrowed,  and  not  truncate 
muzzle;  its  length  (to  occiput)  contained  three  and  two-third 
times  in  length  from  muzzle  to  groin. 

Limbs  short ;  when  pressed  along  the  side  they  are  separated 
by  three  intercostal  spaces.  The  digits  are  short,  and  the  internal 
ones  are  rudimental. 

The  color  is  black  everywhere,  and  the  superior  surfaces  are 
dusted  over  with  minute  light  specks. 


Measurements, 

Total  length, 

Length  from  muzzle  to  axilla, 
Length  from  muzzle  to  groin, 
Width  of  head  at  canthus  oris, 
Length  of  anterior  limb, 
Length  of  anterior  foot, 
Length  of  posterior  limb, 
Length  of  posterior  foot, 


M. 

•053 

•0105 

•02T5 

•006 

•006 

•002 

•0075 

•0032 


This  species  is  to  be  compared  with  the  Plethodon  intermedins 
of  western  Oregon.  It  is  shorter  and  more  robust  in  form,  having 
only  thirteen  costal  plicfe  instead  of  fifteen.*  The  color  is  very 
different. 

This  species  is  named  from  the  aboriginal  name  leka,  of  the 
grand  peak  of  northern  California,  Mount  Shasta.  From  the 
same  name  the  town  of  Yreka  derives  its  name.  So  I  am  informed 
by  Judge  Roseborough  of  that  place,  to  whom  I  am  under  great 
obligations  for  many  facilities  and  much  information. 

Cyaopt  torosus  Kioh.     />/«wyr<y/M«  toronHt  Copo,  Cheok  List,  Batr.  Rept.,  X.  Amer. 

Bufo  kalophilus  Bd.  and  ii'mU 

Hyla  regiUa  B.  and  (i. 
The  typical  form. 

Bana  paohyderma  tp.  nov. 

Represented  by  five  specimens  of  different  ages  and  sizes  from 


*  On  page  99,  Proc.  Phila.  Academy,  1869,  in  my  monograph  of  the  Pie- 
thodontida  the  number  of  plicas  is  given  at  13.  This  is  a  misprint  for  15. 
On  p.  300,  Proceedings  for  1867,  the  number  is  correctly  given  as  15. 
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the  McCIoud  River,  and  by  two  s]>ecimens  from  Ashland  at  tlic 
northern  base  of  the  Sbkiyou  Moiiiitaina,  Oregon. 

This  species  betongB  to  the  Rana  lemporaria  group,  and  must 
oe  compared  with  Rana  lemporaria  aurora  B.  and  G.,  and  B. 
preliosa  B.  and  G.  The  vomerine  Leeth  are  opposite  the  posterior 
Iwrder  of  the  choans?,  and  form  two  short,  transverse  series. 
The  toes  are  webbed  to  the  base  of.  the  terminal  phalange  of  I  be 
fourth  digit.  The  hind-leg  extended  reaches  the  extremity  of 
the  muzzle  with  the  heel.  There  are  two  plantar  tubercles.  The 
Internal  is  narrow,  rather  prominent  and  with  obtuse  extremity  ; 
the  other  is  at  the  bane  of  the  fourth  metatarsal  bone,  and  is 
rounded. 

The  muzzle  is  obtuse  and  the  head  rather  wide.  Its  greatest 
width  at  the  position  of  the  membramim  tympani,  eqilals  the 
length  from  the  end  of  the  muzzle  to  the  line  connecting  the 
axillffi  in  some  specimens ;  in  others  to  that  connecting  the  middle 
of  the  humeri.  The  skin  is  on  all  the  superior  surfaees  thick  and 
glandular.  This  condition  is  e9peeiall,\'  marked  in  the  dorso- 
lateral fold  of  each  side,  which  is  so  thickened  in  front  as  to 
resemble  a  parotoid  gland.  This  becomes  less  visible  in  alcohol. 
The  tympanic  membrane  is  either  entirety  concealed,  or  is  repre- 
sented by  a  depression  only.  The  skin  covering  it  is  roughened. 
A  groove  extends  downwards  and  backwards  from  it.  Between 
this  and  the  canthus  oris  is  a  glandular  thickening,  and  behind  it 
are  two  others,  one  above  the  other.  Posterior  to  these  on  the 
sides  is  a  succession  of  rounded,  roughened  warts,  similar  to  those 
of  the  toads.  Similar  warts,  but  less  prominent,  are  scattered 
over  the  dorsal  region,  and  are  numerous  near  the  extremity 
of  the  coccyx.  The  skin  of  the  superior  surfaces  of  the  head, 
body  and  limbs  is  minutely  but  very  distinctly  roughened  by  small 
warts.each  of  which  gives  exit  to  a  pore.  Inferior  surfaces  smooth. 
Length  of  fingers  beginning  with  the  shortest,  3  ■  1  ■  4  ■  3. 

Tlie  color  is  dark  brown  or  nearly  black,  with  indistinct  darker 
spots  on  the  back ;  sides  brown.  Axilla  and  groin  yellow,  marbled 
with  black.  Thighs  above  light  or  dark  brown,  with  three  darker 
crossbars.  Tibiie  similar,  with  ttiree  crossbars.  Thighs  behind, 
black, coarsely  vermiculated  with  yellow, oryellow  closely  spotted 
with  black.  Below  light  yellow,  spotted  with  brown  on  the  gular 
region  and  on  front  of  femora. 
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Meatsurements.  M. 

Length  of  head  and  body  to  vent,        .         .         .  '066 

Length  from  muzzle  to  axilla  (axial),  .         .         .  '030 

Length  from  muzzle  to  groin  (axial),  .         .         .  *054 

Length  of  anterior  leg, '043 

Length  of  manus, '019 

Length  of  posterior  leg, '117 

Length  of  femur, '033 

Length  of  tibia, -038 

Length  of  tarsus, '018 

The  specimens  from  Ashland  agree  with  those  from  the  Mc- 
Cloud,  except  that  they  are  nearly  black  above  and  do  not  exhibit 
the  dorsal  spots. 

I  compare  this  species  with  the  Eana  temporaria  aurora  from 
the  Russian  River  near  the  coast  of  California.  That  species  has 
but  one  palmar  tubercle,  the  internal,  which  is  of  similar  propor- 
tions to  that  of  the  R,  pachy derma.  The  skin  is  not  thickened, 
and  is  much  less  glandular  everywhere.  The  membranum  tympani 
is  entirely  distinct.  The  posterior  face  of  the  femur  is  not  ver- 
miculated  with  yellow,  but  is  covered  with  large^  black  masses. 
The  whole  of  the  under  surfaces  are  brown-spotted.  There  are 
four  brown  crossbars  on  the  tibia :  traces  of  the  fourth  sometimes 
appear  in  the  R.  pachyderma.  From  Rana  pretiosa  it  differs  in 
all  these  characters ;  besides  those  that  belong  to  the  latter,  t.  e., 
the  posteriorly-placed  vomerine  teeth  and  the  short  hind-legs. 

EnmeeeB  skiltonianns  6.  and  G. 
Oerrhonotns  mnltioarinatus  Blv. 

The  movements  of  this  species  are  not  nearly  so  active  as  are 
those  of  the  lauanidee  and  especially  of  the  Lacertidse, 

Soeloporns  undulatiis  thayeri  1).  and  G. 
Diadopkis  pnnotatns  pnlohellnB  B.  and  G. 

Different  from  the  typical  form  of  the  subspecies  in  having  no 
spots  on  the  inferior  surfaces.  I  did  not  admit  this  form  as  dis- 
tinct in  my  check  list,  but  it  had  best  be  retained.  It  differs 
from  the  subspecies  amabilis  in  having  the  inferior  two  rows  of 
scales  unicolor  with  the  abdomen.  In  life  this  is  a  brilliant 
orange.^ 


*  At  this  locality  I  found,  under  bark  of  logs,  numerous  specimens  of 
Brachycyhe  leconUi  Wood.  This  beautiful  myiiapod  was  originally  described 
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13.  MocTH  Of  Russian  River,  Califobsia. 

This  locality  is  one  hundred  miles  north  or  San  FranciBC< 
The  collection  was  made  by  myself,  in  and  on  the  border  of  thvi'l 
great  redwood  forest  whicti  th«re  covers  the  hills  and  mountaini 
of  the  coast  range. 

BatTiohOiipi  ktMnnalQi  Eich.     Abundint. 
Plitbodon  ar>Bon«iuu  liird. 

Abundant,  and  especially  pleasing  from  its  liquid,  pfominenfi  ^ 
eyes.     Always  under  the  redwoods. 

s  species  is  entirely  aquatic, 

Sank  UUpormrU  »»»  S.  and  li.    ffanarfruflxHi  B.iman.    Hniia  Inn^iipn  HsllMT. 

Not  dislinguisbuble  as  a  species,  in  my  opinion,  from  the  BatM  I 
IfiBiporana  of  the  palstarctic  realm. 
6«rihonotiii  nnltickrinttni  Bk. 
KnUanU  ilrUlii  elagui  It.  ■nd  U. 

14.  LoH  Akoeles,  Califdbnla. 

Two  collections  from  l.liis  loc.ilily  :ire  hefcre  me.  I.)uc  of  lliese 
was  made  by  Mr.  DeCorse,  Hospital  Steward,  at  Drum  Barracks, 
and  was  sent  to  the  Smithsonian  Institution.  Prof,  Baird  sub- 
mitted it  to  me  for  determination.  The  second  collection  was 
given  me  by  Mr.  Horatio  N.  Rust,  the  archieologist,  who  made 
it  at  Passadena,  a  short  distance  from  the  city. 

Cjnopi  tetotn*  Eioh.    Ruet. 
BstTMbotepi  atteniutai  K«b.     Rmt. 
FhrrnoiOIBk  blalOTillU  Omj.     neCor>e. 
BoelopOTni  nndnlatDi  thayari  B.  and  ')■    Buit. 
Dta  lUiiibiirlalM  fi.  nnd  li. 

u  from  California,  where  it  wassuppowd  to  have  been  collected  bjr  Dr.  J.  L. 
LecODte.  I,  however,  Bubaequently  obtained  it  from  East  Tennessee,  and 
as  Dr.  Leconte  bad  collected  it  in  Qeoi^a,  it  was  suppoaed  b7  Dr.  Wood 
that  the  loealltf  California  was  an  error.  Its  rediscoverj  on  the  HcCloud 
River  sbowB  that  this  species  is  found  on  the  Pacifio  coaat,  as  originally 
stated  by  Wood,  and  that  it  ranges  over  the  width  of  the  continent.  In 
like  manner  a  myriapod  which  I  sent  Mr.  Ryder  from  the  Russian  River, 
is  stated  by  him  to  be  much  lilce  Androgjutlhui  Cupe,  a  genus  heretofore 
known  from  the  Alleghenies  of  Virginia. 
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Specimens  remarkably  large,  and  with  the  postinguinal  black 
spot  unusually  large  and  distinct.     DeCorse. 

Oerrhonotns  moltioAriaatns  Blv.    Rast. 
Eameeei  skiltoiiUiiiii  Bd.    Rast,  DeCors^. 
Ophibolm  ffotuliis  boylii  B.  and  G.    Rust. 
Pityophis  emtenifer  Blv.    Rast,  DeCorse. 
BMoanium  testaMam  Say.    Rast,  DeCorse. 
EntaBnia  hammondi  Keno.    DeCorse. 

Note  on  a  Species  of  Xantuaia,  ' 

The  species  described  below  was  found  by  Dr.  J.  G.  Cooper, 
Zoologist  of  the  State  Geological  Survey  of  California,  and  was 
placed  in  the  collections  of  the  University  of  California,  where  I 
saw  it.  It  was  kindly  lent  me  for  examination  by  the  authorities 
of  the  University.  The  locality  from  which  the  specimen  was 
derived  is  unknown,  beyond  that  it  is  Califomian. 

ZantntU  rivertiaiia  Cope.     American  Nataralist,  1870,  p.  801. 

The  position  of  this  genus  in  the  system  has  been  discussed 
by  M.  Bocourt  ^  and  myself.'  I  associated  it  with  the  genera  Lepi- 
dophyma  Dum.,  and  Cricosaura  Peters,  and  stated  that  I  was  not 
able  to  distinguish  them  from  the  family  Lacertidas.  M.  Bocourt 
places  these  genera  in  the  family  "  Trachydermi,"  which  also 
includes  Heloderma  Wiegm.  This  family  is  divided  b}^  M.  Bocourt 
into  two  subfamilies,  the  OlyphodorUi  for  Heloderma,  and  the  Agly- 
phodorUi  for  the  three  genera  named,  tog^ther  with  Xenosaurua 
Pet.  Previously  to  this'  I  had  examined  and  compared  the 
osteology  of  Heloderma  and  Xenosaurus.  On  account  of  the 
differences  in  the  form  of  the  mesostemum,  and  in  some  other 
])oints,  I  regarded  Xenosaurus  as  the  type  of  a  peculiar  family  to 
be  placed  with  the  Helodermidaem  the  tribe  Diploglossa.  Xant\£siaj 
Lepidophym^a  and  Cricosaura  are,  on  the  other  hand,  not  Diplo- 
glossa, but  are  Leptoglossa,  They  are  allied  to  the  Lacertid»,  and 
especially  to  the  Asiatic  Ophiops,  which  is,  like  them,  without  eye- 
lids. The  character  of  the  tongue  is  like  that  of  the  Ecpleopidm^ 
imiformly  squamous,  and  has  no  resemblance  to  that  of  the 
Diploglossa.  The  characters  of  the  scapular  arch  are  those  of  the 
Leptoglossa,    The  clavicle  is  loop-shaped   proximally,  and  the 


*  Mision  Scientifique  de  Mexique,  Herpetology,  p.  808,  1878. 
'  Proceedings  of  the  Academy  of  Philadelphia,  1864,  P*  ^^* 
*Loc.  cit.   1866,  p.  8d2. 
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mososteniDiii  is  cniciform  in  Lepidophyma  imd  Saniuna.  T  hRvlifl 
not  been  able  to  exRinine  Onconaurit  a»  to  those  points.  In  my  % 
paper  Hrfl  mentioned,  I  stated  that  these  genera  liave  distioot  I 
pKrictal  bones.  I  think  that  the;  ehoulrl,  on  tliis  account,  ba  I 
distinguished  from  the  Lacertidee,  where  they  arc  coSseified.  1 
Whether  they  are  illstinot  or  united  in  the  Ecpleopid»,  I  do  not  I 
know,  liut  tile  ahsence  of  eyelids  will  separate  the  gronp  from  J 
that  family.  1  u«e  for  it  the  name  first  given  l)y  Baird,'  Xantu-  I 
Kidir,  and  t  liannrlerize  the  tliree  genera  as  follows  ■. —  I 

I.  A  large  interfrontonasal  jtlaie;  frontoparietals  I 

meeting  on  the  middle  tine.  I 

SupereEliary  scales  non<!i  pupil  round  ;  Li:pidophyTna.,M 

8iipercUiary  scaleH  pr«itent ;  pupil  vertionl ;  XantuHa.  i 

II.  Two  int-t-rfVontoniuials ;    frontoparietaU  separated  1 

by  interparietal.  I 

Superciliary  scales;  Cricoiavra,  I 

All  of  these  genera  liatc  femoral  pores,  and  an  exposed  menka] 
tiranum  tympani.  ■ 

The  species  whicji  lias  git'en  occasion  for  the  above  discussioa  I 
is  the  second  one  of  tliu  genus.     Tt  is  several  time?  as  large  us 
the  type  X.  vigiUs  Baird,  and  has  a  different  coloration.     The 
digits  are  shorter. 

The  scales  of  the  dorsal  and  lateral  regions  are  rather  coarsely 
and  uniformly  granular.  The  abdominal  scales  are  quadrate,  and 
are  in  sixteen  longitudinal  and  thirty-two  transverse  rows.  The 
preanal  scales  are  in  three  transverse  rows,  the  anterior  two  of 
four  scales,  with  the  median  pair  in  both  much  enlarged,  and  the 
posterior  row  of  six  scales.  Scales  of  the  gular  region  flat  and 
hexagonal,  one  row  on  the  gular  fold  a  little  larger,  and  equal  to 
the  anterior  gulars.  Scales  of  the  anterior  aspects  of  the  fore-leg 
and  femur  larger  than  the  others ;  those  of  the  tibia  small,  and 
those  of  the  posterior  face  of  the  femur  still  smaller.  Scales 
of  the  tail  in  whorls  of  equal  width.  The  scales  of  equal  size, 
and  all  convex  in  cross-section  but  not  keeled.  None  of  the 
scales  of  the  body  or  limbs  keeled. 

The  nostril  is  situated  in  a  small  scute  at  the  junction  of  the 
sutures  which  separate  the  intemasal,  rostral,  fii-st  labial,  and  first 

'  Proceedin^B  Ac^tem;  Philadelphia,  18S8,  December. 
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loreal  scuta.  Three  loreals,  increasing  in  size  posteriorly.  A 
circle  of  scales  surrounds  the  eye,  of  which  the  superior  or  super- 
ciliary are  the  largest.  The  latter  are  separated  by  one  row  of 
scales  from  the  parietal,  supraorbital  and  frontal  on  each  side.  The 
interfrontonasal  is  nearly  square.  The  frontonasals  are  consider- 
ably in  contact.  The  frontal  is  hexagonal,  and  is  broader  than 
long.  The  interparietal  is  as  large  as  each  parietal.  It  is  longer 
than  wide,  and  notches  the  contact  of  the  frontoparietals.  The 
occipitals  are  large  and  quadrate.  A  single  large  temporal  bounds 
the  parietals  and  occipital,  and  it  is  followed  by  two  small  scuta 
which  are  in  contact  with  the  occipital.  There  are  eight  scales  on 
the  upper  lip.  Of  these  the  fifth  is  the  largest,  and  is  part  of  an 
annulus  which  begins  with  two  small  scales  at  the  posterior 
loreal,  and  terminates  at  the  seventh  scale,  opposite  the  middle 
of  the  pupil  posteriorly.  The  posterior  labials  are  small,  and  are 
separated  by  nine  rows  of  still  smaller  scales  from  the  large 
temporal.  No  large  auricular  scales.  The  eye  is  rather  large 
and  its  diameter  is  contained  in  the  length  of  muzzle  in  front  of  it 
1*75  times.  The  vertical  diameter  of  the  auricular  meatus  is  a 
little  less. 

The  first  digits  of  both  extremities  are  very  short.  The  second 
of  the  pes  is  very  little  longer  than  the  fifth.  All  the  ungues  are 
acute  and  are  moderately  curved.  The  hind-legs  are  remarkably 
short,  not  exceeding  the  fore-legs.  Extended  forwards  the  ex- 
tremity of  the  fourth  digit  reaches  the  elbow  of  the  appressed 
fore-leg.  Femoral  pores  twelve  on  each  side ;  no  anal  pores.  The 
tail  is  not  long,  and  its  form  is  compressed  with  a  flat  inferior 
surface.  The  section  is  a  triangle,  higher  than  wide,  with  the 
apex  narrowly  truncate. 

The  color  is  light  brown,  with  dark  umber-brown  spots  on  the 
superior  surface.  These  spots  form,  in  general,  one  median  and 
two  lateral  rows,  but  as  their  forms  are  very  irregular  this  order 
is  obscure.  The  median  dorsal  are  the  largest,  and  they  send 
branches  laterally  and  anteroposteriorly,  so  that  the  result  is  rather 
confused.  Dark  brown  bands  cross  the  muzzle  on  the  frontonasal 
plates  and  on  the  frontal,  and  form  a  wide  XJ  from  the  fronto- 
parietals passing  around  the  posterior  edge  of  the  occipitals. 
Sides  of  head  with  rather  large  brown  spots.  Inferior  surfaces 
with  minute  brown  spots  which  are  least  numerous  on  the  middle 
line.     Tail  with  irregular  pale  spots. 
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Mea&urementg.  M. 

Total  length -US 

Length  to  postprior  edgp  of  occipital  plat«s,         .  'Oiea 

LeDgth  to  ftxilln, -029 

Length  to  groin, '055 

Length  to  vent, -060 

Width  between  orbits  above,       ■.        .        ,        .  -007 

Width  at  temples, -OMS 

Length  of  fore-limb,     ......  "Oil 

Length  of  maniiH, "008 

Length  of  hind-limb, -OSS 

Length  of  pes, -Oil 

Length  of  tibin, -007 

15.  San  Dif.oo,  Caltfounia. 

My  friend,  James  S.  Lippincott,  made  a  collection  of  reptiles  i 
and  batrachisns  at  thia  locality,  wbinh  throwB  considerable  light  [ 
on  some  points  of  geographical  distribution,  A  catalogue  of  tb^  j 
species  is  here  given  : — 
Bnfo  aoloabianiii  Bd.  nnd  Oird. 

A  single  specimen  with  smoother  skin  than  the  more  northei 
forms.     Gl^nd  on  the  surface  of  the  tibia  very  distinct. 
Bp«A  hammondi  6,  snd  O. 

See  antea,  page  14.    Four  specimens. 
■nnaMt  «kUtoiiUntii  Daird. 

A  specimen  with  the  scales  of  the  dark  lianda  pale  centered, 
and  with  a  very  thick  tail. 
Vertlnaiia  hj^erythrs  Copt. 
Coenidapbam*  t«*i«Uain*  tigrti  B.  uiJ  U, 
Anitlla  pnlohia  Qny. 
Oairhsnon*  mnlttoarinatni  Blr. 
1It«  tUiiibnriftna  U.  and  G. 
Crolaphjtnl  willilBDl  lid.  and  (lird. 
Fhrynotoma  bUinvillel  Or&y. 
BhlnoeUln*  leaontei  K.  sad  U. 
Hjpiisl'n*  ooliiorhynohiii  Cupr. 
Baioanlnm  te*l«Mam  I'ay. 

OxNERAL  Observations. 

The  results  to  zoiflogical  geography  obtained  by  the  preceding 

identi  float  ions  are  as  follows : — Collection  No  1.    The  extension 
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northwards  of  the  ranges  of  Grotalus  moloBsuH  and  Stenostoma 
dulce.  No.  2.  The  extension  northwards  of  the  ranges  of  Diado- 
phis  regalisj  Crotalus  lepidus  and  Holbrookia  texana.  No.  4.  The 
extension  to  the  Rocky  Mountains  of  the  range  of  Spea  hammondi. 
No.  6.  The  discovery  of  a  new  Scaphiopus  in  the  Great  Basin 
district ;  and  of  the  southern  extension  of  Bana  pretiosa  into  the 
same.  No.  t.  The  discovery  that  the  Northern  Pacific  fauna 
extends  east  to  the  Rocky  Mountains.  This  fauna  is  es^ieciallj' 
represented  by  Bascanium  vetustum,  Bana  pretiosa  and  Bu/o 
columbien8i8.  No.  8.  Tiie  fact  that  the  Great  Basin  district  of  the 
Sonoran  fauna  extends  north  to  the  southern  slope  of  the  Rocky 
Mountains  in  Idaho,  where  are  found  several  of  its  species.  These 
are  Phrynosoma  platyrhinum^  Crotaphytus  wializenij  and  Uta 
stansburiana.  No.  9.  The  discovery  that  the  same  fauna  extends 
north  along  the  eastern  slope  of  the  Sierra  Nevada  to  the  begin- 
ning of  Suqmse  Valley,  California.  No.  10.  The  determination 
that  the  Northern  Pacific  fauna  extends  from  Surprise  Valley, 
eastern  California,  northwards  as  far  as  my  explorations  have 
extended,  viz.,  to  Silver  Lake  and  Klamath  Lakes.  No.  l5.  The 
determination  of  a  wide  southern  range  for  Spea  hammondi  and 
Bufo  columbiensiH,  and  northern  range  for  Verticaria  hyperythra. 

These  results  indicate  that  the  Pacific  region  has  a  much  greater 
extension  eastward  than  it  has  been  supposed  to  have,  but  which 
was  foreshadowed  in  my  paper  on  the  Zoology  of  Montana, 
published  in  1879.*  They  also  indicate  that  it  iriust  be  divided 
into  three  districts.  These  I  call  the  Idaho,  the  Willamet,  and 
the  South  Californian  districts.  The  first  is  characterized  by  the 
absence  of  Oerrhonotus  and  Cynops  and  of  certain  species  of 
Amblyntoma,  The  South  Californian  is  characterized  by  the 
presence  of  Hypsiglena  and  Bhinochilus,  and  absence  of  Amblys- 
tomd.     It  is  allied  to  the  Sonoran  region,  to  which  it  is  adjacent. 

As  regards  the  relation  which  the  Sonoran  region  as  a  whole 
bears  to  the  Nearctic  and  Neotropical  realms,  some  remarks  may 
be  in  place  here.  It  is  a  question  with  some  naturalists  to  which 
of  the  two  it  should  be  referred ,  and  some  would  exclude  it  from 
the  Nearctic  without  fully  determining  its  relations  to  the  Neo- 
tropical realm. 

There  can,  however,  be  no  doubt  that  it  lacks  all  the  peculiar 


*  American  Naturalist,  p.  485. 
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fi^iLtures  of  the  Ncotro|)ical  realm,  and  if  it  lacks  some  of  tbose 
of  tlio  Nearctic  also,  its  types  arc  mostly  representative  of  the 
lattur  rather  of  the  former.  I  content  myself  here  with  confirming 
this  general  principle  by  reference  to  the  principal  families  and 
genera  of  oold-blooded  vertebrata. 


B,  N«rrU«. 

PiacKa. 

Salmonidffi. 

Salmon!  die. 

(.'yprinidiB, 

Cypriniiiie. 

Characinidfe. 

CutoBtomidw. 

Cfttoatomid». 
Batuachia. 

Ran  idee. 

Ranidtp. 

Scaphiopidfe, 

Scaphiopidip. 

CyBtignalhtdn 

AmLljatomlili*. 

Amblystomid^. 

Rkptilia. 

LacurHlia. 

SceloponiB. 

ScelopornB. 

LioceptuluB. 

Eiimeces. 

Eumeoes. 

Mabuia. 

Ophidia. 

Bothrops. 

Bascanium., 

Baacaninm. 

Drymobina. 

Tropidonotiifl. 

Tropidonotus. 

Helicops. 

Eutienia. 

Kuttciiia. 

PityopUis. 

PityophiB. 

Diadophis. 

Diadophis. 

Rhadinsea. 
Coniophanes. 

Ophiholus. 

Ophiboliis. 

E  ry  thro  lam  pr 

Pliocercus. 

OxyrrUopus. 

Sibon. 

Leptognatlma 

Boa. 

Xiphoaoma. 

Stenostoma. 

Stenostoma. 

There  are  a  good  many  genera  which  are  found  in  the  Sonoran 
district,  which  do  not  occur  Jn  other  parta  of  the  Nearctic  realm. 
These  genera  are  frequently  confined  to  it,  but  when  they  are  not, 
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they  are  to  be  looked  for  in  the  Mexican  region  of  the  Neotropical 
realm.  I  give  a  list  of  these  genera,  with-  a  corresponding  one 
of  the  Mexican  region,  to  illustrate  the  extent  of  the  similarity 
between  the  two  regions. 


B.  Sonoriana. 

Plagopterinae. 


Heloderma. 

Crotaphytus. 

Uta. 

Uma. 

Callisaurus. 

Gyalopium. 
Phimothyra. 
Trimorphodon. 
Hypsiglena. 


Pisces. 

Reptiua. 
Lacertilia. 


Jl.  Mexioana. 


Heloderma. 


Ophidia, 


Ficlmia. 
Phimothyra. 
Trimorphodon. 
Hypsiglena. 


It  seems  then  that  the  Neotropical  relationships  of  the  Sonoran 
region  are  not  great.  In  this  consideration  I  have  omitted  the 
genera  which  are  common  to  the  Mexican  region  and  the  Nearctic 
realm  in  general.  Such  are  Ranidae^  Cnemidopliorus,  Sceloporus^ 
Bascanium,  Tropidonotus^  Eutaenia^  Pityophis,  SpiloteSj  Ophibolus 
and  Elaps,  These  forms  serve  to  indicate  the  affinity  between 
the  Nearctic  realm  and  the  Mexican  region.  The  line  between 
the  two  is,  however,  not  yet  exactly  drawn.  The  former  extends 
on  the  west  coast  at  least  as  far  south  as  Guaymas,  and  on  the 
plateau  as  far  as  Guanajuato.  On  the  east  coast  the  Neotropical 
fauna  reaches  near  to  the  Rio  Grande.  See  On  the  Zoological 
Position  of  Texas,  by  the  writer, in  Bulletin  U.  S.  National  Museum, 
No.  20,  August,  1880;  and  Eleventh  Contribution  to  the  Her- 
petology  of  Tropical  America,  by  E.  D.  Cope,  Proceedings  Amer. 
Philosoph.  Society,  1879,  p.  267. 
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January  23. 
Tlio  President,  Dr.  Lkidv,  in  Uie  cliair. 
Twenty-sis  persons  present. 

Ovipositing  of  Argynnin  cybele — Mr.  H.  Skinnes  remarked 
that  he  hnd  noticed  k  female  of  Argynnin  cybele  acting  as  though 
it  were  ovipositing,  and  seeing  that  it  behaved  in  a  peouliar 
manner,  be  was  led  to  watch  its  proceedings  carefntly.  Instead  of 
attaching  or  cementing  its  eggs  to  the  plant  on  wliich  the  young 
or  Ijirvtp  are  destined  lo  feed,  whicli  is  the  usual  habit  of  butierllies 
and  inothe,  it  hovered  about  a  foot  in  height  over  a  bed  of  violets, 
and  at  intervals  wonld  remain  stationary  and  drop  an  egg  from 
this  distance  to  the  food  plant  below.  This  seemed  a  remarkable 
procednre,  inasmach  as  it  diflbred  from  the  method  which  has 
been  found  to  be  so  constant  in  this  order.  It  remains  to  be  seen 
whether  this  species  always  drops  it  eggs  from  a  height,  or  only 
behaves  in  the  peculiar  manner  occasionally  while  ovipositing. 
Also  whether  the  other  species  of  .the  genus  Araynnig  lay  their 
eggs  in  a  like  manner.  Be  thought  it  quite  likely  that  A.  myrina 
and  A.  bellona  do  so  occasionally,  as  they  differ  from  the  Other 
butterflies  in  the  readiness  with  which  they  lay  their  e^s.  He 
had  known  them  to  oviposit  in  chip  boxes  or  other  receptacles  in 
which  they  werf  cimjined.  lie  knew  of  no  other  species  which 
behave  thus.  It  bad  been  stated  that  the  species  of  the  genus 
feed  only  on  violets,  which  was  probably  not  the  case. 


The  following,  received   thrc 
ontered  to  be  printetl : — 


igh   the  Botanical   Section, 


NATURAL   BCIKNCB8   OF   PUILADEU'llIA. 


ON    QDESGUa   DITBAIIDIt    nuckli'v. 
BY   CHABLIEg   MOHR. 

The  reilisuoveiy  of  this  fine  tree  in  Alahftma  artilR  now  H^ftiiitely 
another  one  to  tbe  number  of  oaks  knoivn  to  inhabit  the  forests 
CMt  of  the  Mis8i8si|>pi  River.  First  diBcoverert  by  Prof.  Buckley 
in  1841  in  Wilcox  County,  Alahama,  it  was  described  from  spec- 
imena  collectert  near  Austin,  Texas,  twenty  years  afterwards.  I 
had  occasion  to  stndy  the  tree  in  severnt  localities  in  its  western 
home  during  my  investigations  of  the  forest  prowtli  of  south- 
western  Texas,  in  December,  1880;  subsequently  I  directed  my 
attention  to  its  rediscovery  in  the  eastern  Gulf  region,  and  pnr- 
ticnlarly  iu  Alabama,  After  a  fruitless  search 'through  three 
seasons,  I  was  flnnlly  rewarded  at  the  close  of  the  one  Just  passed, 
in  finding  tliis  oak  in  the  woods  covering  the  limestone  ridgea 
bordering  the  Little  Cahalc  River  in  Bibb  County,  Alabnma, 

The  largest  of  the  trees  observed  measured  2  feet  in  diameter 
by  an  estimated  height  of  about  TO  feet.  The  trunk  ilivides  at  a 
height  from  30  to  35  feet  above  the  ground ;  the  heavy  primnry 
limbs  are  ereoi.  tall,  and  the  head  of  the  tree  is  of  an  oblong 
shape;  it  resembles  In  the  habit  of  growth  greatly  the  white  ci'k: 
the  bark  is  close,  more  so  than  in  the  Texan  tree,  where  it  ia  found 
inclined  to  be  somewhat  flaky,  of  a  bright,  almost  pure  white 
color,  by  which  it  is  at  once  distinguished  fVom  the  latter.  There 
is  scarcely  a  tree  which  shows  greater  varintion  in  the  size  ami 
shape  of  iiB  leaves,  which  were  at  the  dateof  itH  rediscovery,  11th 
November,  for  the  greatest  part  shed.  Only  on  sonw^late,  vig- 
orous shoots,  was  the  foliage  yet  f^esh  and  green  found  to  persisl. 
The  leaves  are  short  potioled,  from  2  to  3j  inches  !r.  'puetli,  and 
from  ^  to  2^  inches  at  their  greatest  width,  always  nttemia^-'  ai 
the  base.  They  are  either  roundish,  ovate  or  obovate  towaitls 
the  apex,  largely  dilated,  irregularly  and  obtnnely,  more  or  less 
<]eeply  three-lobed,  or  narrowed  to  lanceolate  with  shallow,  distant 
lobes,  a  mere  wavy  or  entire  margin.  Of  a  Arm  texture,  the  leaves 
arc  pubescent  along  the  veins  beneath  when  older,  with  a  tine, 
cloae,  pale  tomentum. 

The  f^-nit  is  of  annual  maturation  and  (at  least  dliring  this 
season)  ]U'(>duced  in  abundance,  short  pednnclcd  to  sessile,  single, 
iu  pairs  or  in  clusters  of  three  and  four  ;  small,  from  tli rec-eigliths 
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to  flve-eighthB  of  an  inch  long.      The  nut  is  perfectly  stnool 
shining,  of  a  light  tan-color,  ovate,  somewhat  nairowed  towai 
tlie  base,  with   the  apex  slightly   compreBsed   and   iiinlionate  to 
about  one-third  of  its  length,  immersed  in  a  aballow  cup  with 
closely  appi'GBsed,  slight,  knobliy  and  smoothish  scales.     The  mil 
is  sweet  and  regarded  as  the  best  of  mast.     The  acorns  seera 
germinate  in  situations  more  or  leas  exposed  to  light;  the  lai 
trees  are  in  more  open  situations  found   surrounded  by  their 
numerous  offspring  in  all  stages  of  growth. 

From  llie  limited  knowledge  we  possess,  but  little  can  be  said 
of  the  distribution  of  this  oak.  So  far  as  known,  it  is  confined  to 
It  cntcarenua  soil,  be  it  on  the  rocky  uplands  or  in  the  bottom  lands, 
t!ie  soil  of  which  in  western  Texas  consists  of  a  fine  calcareous  silt. 
It  seems  not  to  occur  west  of  the  basin  of  the  Colorado  River;  it 
was  not  found  near  New  Braunfcls  or  around  San  Antonio;  on 
tlie  dry,  rocky  hillsnear  Austin,  it  scarcely  reaches  the  dimensions 
of  a  middle-sized  tree;  in  the  rich  bottom  of  the  loner  Guadeloupe 
it  attains  the  proportion  of  the  larger  trees  of  the  forest;  there  a 
number  of  trees  were  measured  and  found  from  2  to  ftilly  3  feet 
in  diameter.  One  felled  to  the  ground  measured  31  inches  through 
and  86  feet  in  length,  being  perfectly  sound.  In  such  localities 
most  favorable  to  its  development,  it  is  esteemed  as  the  most 
vAluable  of  the  timber  trees ;  in  its  quality  equal  to  the  beat  of 
white  oak  timber,  it  enters  into  all  the  manifold  uses  to  which  the 
latter  is  applied,  and  which  render  the  white  oak  of  sueh  gi 
imporlance. 

As  far  as  known,  the  tree  has  not  been  found  in  eastern  Texas, 
Louisiana,  Mississippi,  and  the  northern  part  of  Alal>ama.  In  the 
latter  State  it  seems  in  its  northern  extension  confined  to  the 
southern  edge  of  "'le  silnrian  limestone  formation  at  the  33°  of 
l.it.\t"  '^,  at  an  elevMtion  not  exceeding  250  or  300  feet  al>ove  the 
Gulf  of  Mexico.  In  reply  to  several  inquiries  made  since,  in  regard 
to  its  occurrence  in  the  central  and  lower  part  of  th''  State,  where 
the  tree  is  called  "  Dastard  Oak,"  it  has  become  evident  tiiat  it  is  not 
rare  southward  throughout  the  cretaceous  belt  on  the  rocky  banks 
lining  the  water  courses,  to  the  tertiary  limestone  hills  below.  Its 
absence  in  the  extensive  territory  between  the  latter  and  the  calca- 
reous hills  on  the  ColoradoBiver,  nearly  700  miles  to  the  westward, 
can  be  accounted  for  by  the  prevailing  sandy  or  argillaceous  soils 
quite  destitute  of  lime,  whose  presence  seems  to  be  a  necessary 
requirement  for  its  growth. 
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January  30. 
The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-eight  persons  present. 

The  following  papers  were  presented  for  publication : — 

**  XJrnatella  gracilis,"  by  Joseph  Leidy,  M.  D. 

"  On  the  Extinct  Peccaries  of  North  America,"  by  Joseph 
Leidy,  M.  D. 

"  The  Terrestrial  Molliisca  inhabiting  the  Society  Islands,"  by 
Andrew  Garrett. 

The  death  of  John  Wister,  a  member,  was  announced. 

Hybrid  Birds, — Chas.  Townsend  referred  to  the  rare  occurrence 
of  hybridity  among  N.  Am.  Fasseres,  and  stated  that  two  species 
of  native  warblers  had  recently  been  found  to  be  hybrids,  between 
species  of  the  genus  Helminthophaga,  He  exhibited  a  bird  taken 
by  Mr.^W.  L.  Baily  in  Dec,  1882,  near  Haverford  College,  Pa., 
which  proved  to  be  a  hybrid  between  the  Snowbird  and  the 
White-throated  Sparrow,  birds  of  different  genera,  which  was 
more  remarkable. 

After  referring  to  the  marks  of  hybrid  origin  borne  by  some 
doubtful  species,  handed  down  by  the  earlier  ornithologists,  he 
remarked  that  hybridity  would  doubtless  be  found  a  sufficient 
explanation  for  many  obscure  species  that  are  standing  puzzles 
to  the  ornithologists  of  to-day. 

Mr.  Chas.  Morris  was  elected  a  member  of  the  Council,  to  fill  the 
vacancy  caused  by  the  election  of  Dr.  Ruschenberger  as  Curator. 
The  following  were  elected  members : — 

* 

F.  A.  Genth,  Jr.,  Clarence  R.  Claghorn,  G.  Howard  Parker, 
John  B.  Deaver,  M.  D.,  Wm.  L.  Springs,  H.  T.  Cresson,  Jacob  L. 
Wortman  and  Emily  G.  Hunt. 


February  6. 

The  President,  Dr.  Leidy,  in  the  chair. 

Twenty-three  persons  present. 

A  paper  entitled  "A  new  Extinct  Genu*  of  Sirenia,"  by  Edw. 
D.  Cope,  was  presented  for  publication. 
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On  a  supposed  ffiiman  Implement  from  Ike  Gravel  at  Phila- 
delphia  Profc§sor  H.  Carvili.   Lewis  stated  that  through  the 

kindness  of  Mr,  John  Sarlain,  the  well-known  engraver  of  IhU 
city,  a  Bupposed  stone  implement  had  come  into  his  hands,  which, 
from  the  circumstanees  in  which  it  was  found,  bcooiuea  of  great 
interest.  In  di)j:ging  a  pit  1>elow  the  cellar  of  the  bouse  No.  738 
Sansom  Street,  Pbiladelpliia,  after  passing  through  regularly 
stratified  layers  of  gravel  and  sand,  a  loose,  clean  "water  gravel" 
was  reached  at  a  depth  of  S4  feet  from  the  surface  of  the  street. 
The  grade  of  the  street  is  here  about  35  feet  above  the  mean  level 
of  the  Delawn^re  River,  and  the  depth  of  the  drift  deposits,  as 
shown  by  an  artesian-well  boring  aC  the  Continental  Hotel,  a  few 
hundred  feet  distant,  is  ib  feet,  gneiss  rock  being  reacbeil  at  that 
depth.  The  drift  deposits  consist  of  the  usual  alternations  of 
sand  and  gravel  with  occasioniil  streaks  of  clay,  tlic  whole  being 
'  horizontally  stratified. 

The  specimen  was  found  at  n  de)ith  of  ^4  feet  in  a  loose  gravel, 
where  water  flowed  freely,  and  lay  beneath  a  series  of  horizontally 
stratified  layers  of  gravel  and  day,  which  were  entirely  undis- 
turbed, and  were  as  originally  deposited.  Mr.  Sartain  saw  the 
specimen  taken  out  and  teatlfles  as  to  the  accuracy  of  the  above 
statement. 

The  supposed  implement  is  an  oblong  rectangle  in  shape,  Ifi^ 
inches  in  length,  nesrly  4  inches  in  width,  and  in  thickness  varying 
from  ^  inch  at  the  edge  to  1^  inches  at  the  centre.  It  is  ground 
to  a  emootli  cutting-edge  at  tlie  two  estremitics.  It  is  rectangular 
in  section,  thp  sides  forming  rightrangles  with  the  faces.  The 
sides  are  parallel  with  each  other,  but  the  faces  are  undulating 
surfaces,  on  one  of  which  is  a  prominent  longitudinal  ridge,  an 
inch  and  a  half  in  width. 

Each  end  of  the  implement  appears  to  have  been  smoothly 
ground  to  form  a  square,  even  cutting-edge,  an  equal  amount 
of  grinding  having  been  done  on  either  side.  Both  extremities 
are  similar.  The  implement  is  as  unusual  in  shape  as  it  is  in  size. 
It  is  donble  the  lengtli  of  ordinary  celts,  and  was  possibly  :i 
lapstone  of  some  kind. 

The  late  Professor  Haldemnn,  who  examined  the  specimen, 
cxpressfrt  great  interest  in  it,  and  pronounced  it  undoul)tedly  of 
human  workmanship.' 


'  Mr.  E.  A.  Barber,  a  well-known  archreologict,  reports,  after  a  olo»e 
examination  of  the  implement,  as  follows : —"The  peculiar  marking 
or  picking  shows  it  to  be  uiidoubti-dlf  artificial.  This  pecking  is  charac- 
teristic of  many  pestles  and  otiier  heavy  stone  implements  found  in 
this  part  of  the  conntrj.  There  are  certain  small  surfiices  (Che  sides  and 
part  of  tlie  face)  which  have  not  been  worked,  but  the  greater  part  of  the 
implement  has  been  artilicinlly  pecked,  and  the  ends  have  been  ground 
down  by  abrasiou,  as  may  distinctly  be  Keen.  The  character  and  use  of  the 
implement  are  uut  indicated  by  iCN  shape,  but  there  is  no  doubt  at  all  as  to 
its  artificial  norkmansliip," 
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Professor  Lewis  was  not  prepared  to  express  such  a  positive 
opinion  as  to  its  artificial  origin.  Tlie  straight,  parallel  sides  of 
the  specimen,  resemble  tlie  form  of  natural  cleavage  fragments  of 
some  sandstones  and  flagstones.  Such  cleavage  fragments  are 
frequently  harder  in  the  centre  than  along  the  edges,  this  being 
the  result  of  a  concretionary  force,  and  if  the  specimen  has  been 
shaped  by  subsequent  water  action,  the  harder  central  portion 
would  resist  action  and  form  the  ridge  already  described.  The 
regular  bevelling  at  each  extremity  would,  however,  be  a  very 
unusual  form  to  be  produced  by  natural  erosive  forces. 

The  implement,  if  such  it  be,  would  be  the  first  that  has  been 
discovered  in  the  Philadelphia  gravel,  and  would  become  of  great 
interest  in  its  bearing  upon  the  antiquity  of  man  on  the  Delaware. 
The  implements  found  by  Dr.  Abbott  in  the  gravel  at  Trenton  are 
of  a  much  more  rude  typb,  being  closely  allied  in  shape  with  the 
paleolithic  implements  of  the  river  drift  of  several  European 
localities.  They  are  never  ground  down  to  an  edge  like  the  speci- 
men now  described,  but  are  rudely  chipped.  The  Trenton  imple- 
ments, moreover,  are  made  from  Triassic  argillite,  while  this  one 
is  made  from  a  compact  yellowish-brown  sandstone. 

As  the  speaker  had  endeavored  to  show  in  a  former  communi- 
cation,' the  Trenton  gravel  is  a  post-glacial  deposit  made  at  the  time 
of  the  final  disap[)earance  of  glaciers  from  tlie  headwaters  of  the 
Delaware,  while  the  Philadelphia  red  gravel  is  somewhat  older, 
having  been  formed  during  the  glacial  epoch  at  a  time  when  this 
region  was  depressed  150-180  feet  lower  than  its  present  level. 
Both  gravels  are  true  river  gravels. 

From  the  geographical  position  of  the  locality  where  the  imple- 
ment was  found,  it  is  probable  that  it  belongs  to  the  older  of  the 
two  gravels.  As,  however.  Professor  Lewis  had  not  seen  the  gravel 
at  this  place,  judgment  was  reserved  upon  this  point. 

It  would,  indeed,  be  a  curious  fact  if  it  were  proved  that  an 
implement  of  neolithic  type  belonged  to  a  gravel  older  than  that 
which  contained  only  palHBolithic  implements. 

Should  the  specimen  under  consideration  really  belong  to  the 
gravel,  and  be  proved  to  be  artificial,  it  will  carry  back  the  antiquity 
of  man  to  glacial  times — an  antiquity  already  assigned  by  numerous 
discoveries  elsewhere.  Unlike  as  this  is  to  the  palseolithlc  imple- 
ments of  Trenton,  it  is  by  no  means  the  first  neolithic  implement 
reported  from  a  river  gravel. 

Mr.  John  Ford***  has  discovered  a  polished  stone  axe  in  the 
gravel  forming  the  outer  bluff  of  the  Mississippi  River,  near 
Alton,  III.,  which  is  of  great  interest.  This  axe,  now  in  the 
archaK>logical  collection  of  the  Academy,  was  taken  by  Mr.  Ford 
from  a  perpendicular  face  of  gravel  freshly  cut  and  exposed  by  a 
road  cutting ;  and,  accompanied  by  a  number  of  fossil  land  and 


'  Proc.  Acad.  Nat.  Sc.  (Min.  and  Geol.  Section),  Nov.  24,  1879. 
>  Proc.  Acad.  Nat.  Sc.  Phila.,  1877,  p.  805. 
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IVesli-wator  sticllfl  of  Qnnteniftrv  age,  n  lM»nc  or  Vanig.  and  a 
Npooimen  of  lignite,  lay  at  a  ileplti  of  twenty  fi'Pt  in  the  gntvel, 
and  at  an  elevation  of  50  fwt  above  tlic  river.  Mr.  Ford  HtiiUin 
that  "  the  wall  referred  to  jweseiitod  in  ^\vr\  part  a  solid  ftxml, 
witltont  llssiiiv  or  orevioe,  everywhere  hard  and  imiient-trnlilr 
cxcepl  l)y  pick  or  crowbar,  and  yet  twenty  feet  under  the  siirfiicr, 
within  thli*  strong  matrix  dcpuitited  by  water  tbouannds  of  ynarM 
ago,  laid  the  evidence  of  the  presencp  of  the  man  of  tlic  )tvriod,  a 
etonc  axp  artistically  made,  and  doubtless  used  for  the  purpOM-s 
of  battle."  The  implement  thus  found  by  Mr.  Fonl  is  more  finelv 
flni§hed  than  that  from  the  Philadelphia  gravel,  it  ia  made  of 
hard  §yenite. 

The  implements  aaid  to  oecur  in  the  uuriferonH  gravels  of  Cali- 
fornia, deaeribcd  liy  Profo§aor  Whitney  luid  others,  and  thotie 
from  the  loess  of  the  Missouri  Valley  in  Nebnixka,  diatovered  by 
Professor  Au^hey,  are  also  of  neolithii-  lype,  the  {Vljforuia 
implements  being  as  perfect  aa  anything  now  maile. 

It  may  be,  therefore,  tlial  in  America  rudeness  of  workman- 
Bhi|i  is  not  neccHsarily  associated  with  great  antiquity. 

Opportunity  is  here  taken  to  refer  to  a  recent  paper  by  Professor 
n  W.  Haynes,'  entitled  "Some  indieatlons  of  an  early  raoe  of 
men  in  New  Kngland,"  in  which  the  author  deseribes  some  rough 
fragments  of  granite  ami  qimrtitite  found  in  various  loealitiea  in 
JUascachnsetta,  Vermont,  and  New  Hnmpahire,  which  he  considera 
to  be  rude  forms  of  implement'*,  more  iirimitive  than  those  of  the 
Delaware  gravele,  anil  which  are  therefore  to  be  regarded  as  relies 
of  primeval  man. 

These  objects  are  of  various  shapes,  sometimes  pointed,  some- 
times with  sharp  edges  all  around,  and  fi-eqiiently  sharp  on  one 
side  and  irregular  on  tlie  other.  These  Litter  were  regarded  as 
implements  adapted  for  ))eing  held  in  the  hand  for  use  in  chop- 
ping or  cutting.  All  these  forms  iire  of  ruder  ty|)c  and  coarser 
fabric  tlian  the  implements  of  the  Trenton  gravel.  They  were 
found  at  localities  where  none  of  the  ordinary  trnces  of  Indian 
occupation  could  be  discovered,  and  the  author  infers  from  ttiem 
the  former  existence  in  New  Englanil  of  a  race  of  men  different 
fi-om  and  less  advanced  than  the  Indians. 

With  cliiiracl eristic  courtesy,  Professor  Haynes  invited  the 
Bpeaker  to  make  a  personal  examination  of  his  full  collection  of 
ttiese  interesting  objects. 

A  earcl'ul  study  of  each  specimen  convinced  Professor  Lewis 
that  the  angularity  of  these  rock  fi-ayments,  while  often  resembling 
that  of  arlilieial  forms,  is  in  reality  due  to  natural  causes  rather 
than  to  any  human  workmanship.  Cleavage  and  frost- fracture 
and  weatliering  planes  appear  to  have  been  the  sole  agents  in  the 
prodneti<.n  of  the  greater  part  of  these  forms.  Upon  most  of  the 
specimens  examined,  Pi-ofessor  Lewis  was  able  to  detect  traces  of 

'  Proc.  Boat.  Soc.  Nat.  Hist.,  xx\,  p.  382,  Feb.  1,  1863. 
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the  original  cleavage  or  weathering  planes  parallel  to  certain  sides 
of  the  fragment,  which  clearly  indicated  their  mode  of  formation. 
Similar  fragments  occur  in  almost  every  portion  of  the  country, 
their  shape  varying  with  the  material  of  which  they  are  formed. 
Professor  Ha^'nes  himself  states  in  the  paper  referred  to, 
**  Wherever  it  has  been  in  my  power  to  make  the  long  and  labor- 
ious search  that  is  required,  I  have  succeeded  in  finding  them," 
etc.  It  is  reftdil}'  understood  how  a  skilled  archaeologist,  accus- 
tomed to  find  a  use  for  every  rude  implement,  would  naturally 
find  design  also  in  the  close  imitations  made  by  Nature. 

Among  these  objects  of  natural  origin  there  were  also  a  very 
few  which  bore  traces  of  human  handiwork,  some  of  these  being 
apparently  "  skin-scrapers."  These  latter  ofti»n  occur  with  the  most 
highly  finished  Indian  arrow-heads,  and  offer,  therefore,  no  evi- 
dence of  high  antiquity.  The  cases  where  the  same  Indian  tribe 
has  manufactured  implements  of  the  finest  workmanship  at  the 
same  time  with  those  of  rudest  make,  each  being  intended  for 
different  uses,  are  so  numerous  as  to  need  onl3'  to  be  mentioned.* 

Returning  finally  to  the  supposed  implement  from  the  Phila- 
delphia gravel,  now  brought  before  the  attention  of  the  Academy, 
Professor  Lewis  stated  that  he  did  not  desire  to  urge  any  one 
interpretation  of  it,  but  merely  to  offer  some  particulars  which 
might  not'  otherwise  see  the  light,  and  to  show  their  meaning  if 
verified  hereafter.  Whatever  value  might  be  attached  to  the  cir- 
cumstances of  the  discovery  of  this  specimen  or  to  its  apparent 
artificial  origin,  it  would  at  least  serve  to  stimulate  a  further 
search  for  evidences  of  man  in  the  gravels  underlying  the  city. 

An  implement  found  in  a  thickly  populated  district,  more 
especially  as  it  occurred  in  a  shifting  water  gravel,  would  always 
be  open  to  suspicion,  and  at  all  events  a  single  specimen  is  not 
sufficient  upon  which  to  base  the  broad  conclusions  w^ich  would 
otherwise  be  warranted. 

Note  on  a  Drilled  Mall  in  the  Haldeman  Collection  of 
Antiquities. — Mr.  H.  T.  Cresson  called  attention  to  a  large  drilled 
mall  or  hammer-head  of  stone,  from  the  Haldeman  collection  of 
antiquities.  It  was  found  at  Peach  Bottom,  Lancaster  County, 
Pennsylvania,  in  1860,  and  weighs  eight  and  three-quarter  pounds. 
Most  pre-historic  hammer-heads  or  stone  malls,  consist  of  oval 
pebbles,  small  boulders  of  quartzite,  granite,  or  other  hard  mate- 
rials, which  show  modification  by  the  hand  of  man,  and  have 
generally  undergone  more  or  less  of  pecking  and  polishing  to  bring 
them  into  a  required  shape.  The  mall  exhibited  did  not  possess 
any  groove,  but  had  a  drilled  hole  for  the  insertion  of  a  haft,  which 


*  At  a  iDeeting  of  the  Academy  held  a  week  ago,  Mr.  Aubrey  H.  Smith 
presented  t^o  ludian  implements  picked  up  by  himself  on  the  shores  of 
the  Loyalsock  Ci  eek,  Lycoming  Co.,  Pa.,  where  they  lay  side  by  side.  One 
was  a  rudely  chipped  implement  like  those  of  the  Trenton  gravel,  while 
the  other  was  a  delicately  formed  arrow-point. 
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is  of  rare  (MwutToiice  in  any  form  of  axes  or  hammers  bolonifitig 
to  onr  Americau  Indiane,  except  in  tiiecaseofceroinonial  weapons. 
The  length  of  the  bad-liole  in  tluK  mull  is  four  and  h  biilf  inches; 
buL  its  width  of  one  inch,  which  in  the  drilling  from  either  end 
toward  tlie  centre,  narrows  to  htilf  an  inch,  does  not  neera  to  br 
sulDcieut  in  oomparieon  with  its  size  to  warrant  the  insertion  of 
ti  handle  ;  for  this  reason  the  spi-akrr  was  inclined  to  lielleve  that 
it  was  in  an  unHnished  condition.  MalU  havi'  Iwon  fonnd  in  the 
ancient  copper  mines  at  Keeweunaw  Point  am)  Isle  itoyal  in  Lake 
8ui>erior  without  grooves  for  hafting,  and  occasionally  with  douWe 
grooves.  There  are  malls  in  use  at  present  among  the  8iuux 
ifndians  for  breaking  bones  and  pounding  pemniican,  but  these  are 
firmly  encased  in  raw  hide,  oxoept  that  portion  of  the  head  tisiHl 
in  striking.  The  occurrence  of  this  kind  of  baft-hole,  excepting 
as  before  stated  in  the  ceremonial  weapons,  is  not  often  scon, 
reeembling  in  this  respect  some  of  the  neolithic  msUs  and  hammers 
of  the  eastem  continent. 


Kbbbuarv  13. 
The  President,  Dr.  hewr,  in  tlie  chair. 
Thirty-three  persons  present. 
The  following  tta|>ei-s  were  presented  lor  publication  :— 
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3  from  Florida."  by  Beriin  H.  Wright. 

"  Notes  on  the  Birds  of  Wewtraori'Iand  Co..  Penna.."  by  Chas. 
H.  Towuscnd. 

The  Publication  Committee  i'e|Jorted  in  favor  of  publishing  the 
following  pajjers  in  the  Journal  of  the  Afadcmy  : — 

"  Urnatella  gracilis,"  by  Jos.  Leidy,  M.  0. 

"  On  the  Extinct  Peccaries  of  North  America,"  liy  Jus.  Leidy, 
M.  D. 

"The  Terrestrial  Molbisca  inhabiting  the  Society  Islands.''  by 
Andrew  Uarrett. 

Change  of  Color  in  a  Kalydid. — Professor  Lewis  recorded  a 
curious  instance  of  mollification  in  color  in  the  case  of  n  katydid, 
where  the  normal  light  green  tint  had  been  replsced  by  a  bright 
scarlet,  the  complementary  color.  The  insect,  wliich  was  found  at 
Point  Pleasant,  N.  J.,  dilt'crs  in  no  way  from  the  common  katydid, 
Cyrtophijllum  concamm  Say,  except  in  the  nnusnnl  color. 

On  Ike  Reproduction  and  Parasilea  of  Anodonta  fluvialUis.— 
Prof.  Leidy  directed  .ittention  to  a  basketfnt  of  living  Iresh-water 
mussels,  Anodonlajluvialilis,  which  were  obtained  for  him  through 
the  kindness  of  Rev.  Jesse  Y.  Burke,  and  are  now  placed  at  the 
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disposal  of  members  who  wish  to  have  them.  "They  are  fine  robust 
specimens,  the  larger  ones  measuring  6  inches  in  length  b}'  3  inches 
in  height  and  almost  2^  ipches  in  thickness.  They  were  obtained 
from  a  little  pond  occupying  an  old  marl  pit,  near  Clarksboro, 
Gloucester  Co.,,  N.  J. 

These  mussels  appear  to  be  exceedingly  prolific.  The  pregnant 
females  have  the  branchial  uteri,  as  they  have  been  appropriately 
named  by  Dr.  Isaac  Lea,  enormously  distended  with  perfected 
embryos.  These  appear  with  a  cinnamon-brown  shell,  having  a 
conspicuous  spinous  tooth  or  hook  to  each  valve,  and  are  furnished 
with  long  byssal  threads.  Wishing  to  ascertain  the  proportionate 
amount  of  embryos,  the  following  plan  was  adopted : — In  an  indi- 
vidual 6  inches  long  the  soft  parts  were  weighed  and  found  to  be 
135*44  grammes.  The  branchial  uteri  weighed  64  grammes  and 
the  inner  gills  7*34  grammes.  Supposing  the  latter  to  be  of  the 
same  weight  as  the  outer  gills,  free  from  embryos,  this  weight 
subtracted  would  leave  56*66  grammes  as  that  of  the  embryos,  and 
T8'78  grammes  as  the  weight  of  the  rest  of  the  animal.  In  another 
specimen  in  which  the  weight  of  the  soft  parts  was  113*75  grammes, 
the  branchial  uteri  weighed  45*5  grammes,  and  the  inner  gills  5*2 
grammes.  Subtracting  the  weight  of  these  would  leave  40*3 
grammes  as  the  weight  of  the  embryos,  and  73*45  grammes  for  the 
rest  of  the  animal.  In  another  specimen  by  weight,  and  counting, 
the  embryos  in  a  milligramme  were  estimated  to  be  1,280,000. 

The  mussels  are  infested  with  many  water  mites  creeping  about 
among  the  gills.  The  young  of  the  same,  in  various  stages,  were 
observed  imbedded  in  the  mantle.  The  mite  appears  to  be  iden- 
tical with  the  species  Atax  ypailophor us,  which  is  a  parasite  of  the 
common  mussel,  Anodonta  cygnea,  of  Europe.  It  was  discovered 
and  described  Just  100  years  ago,  under  the  name  Acarus  yptnlo- 
phorus^  by  Dr.  Christophori  Gottlieb  Bonz  (Nova  Acta  Phys.  Med. 
Acad.  C.  L.  0.  Nat.  Cur.,  Nuremberg,  1783,  52,  Tab.  I,  figs.  1-4). 
It  is  described  and  figured  by  Pfeiffer,  with  the  name  of  Limno- 
cliares  Anodontse  (Naturg.  deutscher  land  und  siiss-wasser  Mol- 
lusk^,  1821,  Taf.  I,  fig.  12);  by  Dr.  Karl  Ernst  v.  Baer,  under 
the  name  of  Hydrachne  concharum  (Nova  Acta,  Bonn,  1826,  590, 
Taf.  XXIX,  fig.  19) ;  by  P.  J.  van  Beneden  (Mem.  de  TAcad.  R. 
des  Sciences  de  Belgique,  XXIV,  1850),  and  by  Ed.  Claparede 
(Zeits.  f.  wiss.  Zoologie,  1868,  445). 

Dr.  Bonz's  description,  referring  chiefly  to  the  form,  color  and 
marking  of  the  mite,  applies  to  ours ;  and  further  he  thought  the 
description  of  the  details,  of  CHaparedo,  applies  suflficiently  well 
to  the  same. 

The  characters  of  our  mite  are  briefl}'^  as  follows  : — 

Body  ovoid,  black,  with  a  sulphur-yellow  median  line,  often 
more  or  less  interrupted,  forked  in  front,  and  ending  in  an  angular 
spot  behind.  The  yellow  marking  divides  the  black  into  a  pair 
of  lateral  reniforra  spots  and  an  anterior  irregular  lozenge  spot. 
Sides  brown,  from  the  eggs  shining  through.     Head  gray,  with 
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dumb-bell  eye-spots.  Limbs  gray,  translucent,  with  the  oLitinous 
investment  bhiisli  black,  hirsute,  ending  in  pairs  of  double  fiilcale 
ungues.  Terminal  joint  of  the  palps  .ending  in  three  minute 
uncinate  denticles.  Anal  plates  of  the  fenmles  usnally  with  ubout 
18  to  22  acetfthula  to  each,  Length  of  body  I-3T5  to  1-75  mm.. 
breadth  1125  to  15  mm.  Inhabits  the  branchiiB  and  mantle  of 
ArMdonta  Jinviatilis. 

The  colors  depend  mainly  on  the  contents  shining  through  the 
transparent  ehitinous  investment,  which  under  reflectwi  light 
exhibits  a  bluiah-black  tint.  Commonly  the  black  color  is  intense ; 
and  in  alcoholic  specimens  the  whole  Imdy  is  black.  In  several 
individuals  the  black  passed  into  a  chocolate  hue.  Dr.  Bonz 
descnbea  the  European  mite  as  black,  with  the  median  dorsal 
mark  pale  yellow;  PteifTer  as  red-brown  with  a  citron-yellow 
mark,  and  Beneden  says  it  shows  a  Y  in  white,  fi-om  which  it  was 
named. 

The  nuuilwr  of  acetabnia  to  the  anal  plateit  is  variable  ;  in  one 
mite  he  fonnd  S3  to  each  plate,  in  a  ticcond  i2  to  each,  in  a  thinl 
22  to  one  and  17  to  the  other,  and  in  a  fourth  18  to  one  and  17  to 
the  other.  Claparede  gives  from  15  tn  20  as  the  number  to  each 
plate  in  the  European  mite. 

The  variations  of  our  mite,  from  the  characters  given  of  the 
European  mite,  are  such  as  occur  among  individuals  of  either,  and 
be  therefor^  saw  nothing  distinguishing  ours  as  a  different  species. 
Claparede  ilescrii>es  another  mite  which  infests  the  European 
Uuios,  which  he  distinguishes  under  the  name  of  Alax  Bomi.  The 
speaker  had  also  observed  a  different  mite,  infesting  the  common 
mnsspl,  Vnio  eompianalux,  of  the  Delaware  River;  of  this  mite  he 
exhibited  a  drawing  made  in  November,  1854.  He  suspected  it 
to  be  the  Alax  Bonzi;  but  the  (jnestion  can  only  be  more  positively 
answered  after  the  examination  of  certain  details,  which  he  hoped 
soon  to  have  the  opportunity  of  making. 

If  our  two  parasitic  mitea  are  identical  with  those  of  Europe.an 
mussels,  it  not  only  makes  it  appear  probable  that  they  are  of 
common  origin,  but  renders  it  the  more  probable  that  this  i1)  like- 
wise the  case  with  their  hosts,  even  if  these  are  not  regarded  of 
the  same  species. 

Professor  Leidy  also  exhibited  a  collection  of  body-lice, 
Pedic'iUm  ueatimenti,  from  Jews  of  Odessa,  Russia,  presented  by 
Dr.  A.  G.  Stratton.  They  range  in  size  from  1-26  to  3-875  mm.  in 
length,  ami  appear  in  nn  respect  to  differ  from  those  found  on 
natives  of  our  own  country. 

Thu  Ice  of  Ik'-  Glacial  Period. — Professor  Hbii.prin,  referring 
to  the  subjt^ct  of  glaciation,  stated  that  in  his  opinion  the  vast 
sheet  of  ice  which  is  generally  supposed  to  have  covered  during 
the  great  ice  age  a  considerable  portion  of  the  northern  regions  of 
the  European  and  North  American  continents,  could  not  have  had 
its  origin,  as  is  maintained  by  most  geologists,  in  a  polar  "  ice-cap," 
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since  it  may  reasonably  be  doubted  whether  there  could  ever  have 
been  formed  in  the  extreme  North  an  accumulation  of  snow  and 
ice  of  a  magnitude  sutiicient  to  propel  southward  a  glacier,  with 
an  estimated  thickness  of  several  thousands  of  feet,  to  a  distance 
of  hundreds  of  miles,  and  up  mountain  slopes  to  heights  equaling 
five  or  six  thousand  feet.  The  magnitude  (as  to  height)  to  whiuh 
such  a  snow  accumulation  may  attain,  will  be  dependent  upon  two 
conditions — (I),  the  quantity  of  aqueous  (snow)  precipitation,  and 
(2),  the  upper  limit  in  the  atmosphere  reached  by  clouds.  It  is 
well  known  that  clouds,  as  a  rule,  rise  highest  in  the  regions  of 
highest  temperature — the  equatorial — where  the  vapor  absorption 
by  the  atmosphere  is  greatest,  and  where  the  planes  of  aqueous 
condensation  are  most  distantly  removed  from  the  earth's  suriace ; 
and,  likewise,  they  rise  higher  in  summer  than  in  winter.  The 
minimum  rise  will  necessaril}-  be  in  the  extreme  North  (or  South), 
and  during  the  period  of  greatest  cold,  or  winter.  High  (discharge) 
clouds  are  a  rarity  m  the  polar  regions,  and  consequently  precipi- 
tation will  be  mainly  restricted  to  a  comparatively  low  atmospheric 
zone.  Above  this  zone,  which  will  mark  the  upper  limit  of  the 
"  ice-cap,"  there  can  be  but  little  snow  accumulation.  As  a  matter 
of  fact,  the  officers  of  various  Arctic  expeditions  have  repeatedly 
noted  that  the  high  mountain-crests  and  elevations  in  the  far  North 
were  frequently  devoid  of  a  snow  covering,  and  that  there  was  but 
very  little  precipitation,  even  over  the  low  lands,  during  the  winter, 
heavy  precipitations  setting  in  only  with  the  spring  months.  The 
highest  snow-clad  elevation  in  the  region  of  greatest  cold  (the  West), 
in  Greenland,  appears  to  be  Washington  Laud,  with  an  estimated 
height  of  six  thousand  feet,  which  gives  rise  to  the  great  Humboldt 
Glacier.  Although  this  peak  is  completely  buried  under  a  mantle 
of  snow  (of  undetermined  thickness,  however),  it  may  yet  safely 
be  doubted  whether  snow  of  any  great  thickness  (unless  under  a 
much  warmer  climate) ^  could  accumulate  on  a  summit  of  much 
greater  elevation.  If  not,  this  elevation,  in  the  opinion  of  the 
speaker,  was  entirely  inadequate  to  account  for  the  southward 
propulsion  of  a  glacier  to  the  extent  required  by  geologists. 

Professor  Lewis  remarked  that  notwithstanding  the  difficulties 
in  a  theoretical  explanation,  the  fact  of  a  great  continuous  glacier 
at  the  time  of  maximum  glaciation  seemed  clearly  indicated,  at 
least  in  America,  by  the  numerous  observations  recently  made. 
He  described  the  extent  of  the  glacier  in  America,  as  indicated 
by  its  terminal  moraine,  and  stated  that  the  close  similarity  of  its 
phenomena  at  distant  portions  of  its  southern  edge  indicated  a 
continuous  ice-sheet.  The  continuous  motion  of  its  upper  portion 
is  shown  by  the  uniform  direction  of  glacial  stria*  upon  elevated 
points.  Thus  the  S.  W.  direction  of  the  strias  upon  the  mountain 
tops  of  N.  E.  Penna.,  was  identical  with  that  upon  the  Overlook 
Mountain  of  the  Catskills,  and  of  that  upon  the  summits  of  the 
Laurentians  of  Canada.  The  stria;  at  lower  elevations  conformed 
more  or  less  to  the  valleys,  and  did  not  indicate  the  general  move- 
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ment  of  Ihe  ice.  Tlie  thickness  of  tbo  glacier  increased  northward, 
the  rate  of  increase  diminishing  as  its  source  is  approacbed.  Tbis 
latter  point  has  not  heretofore  been  appreciated, altliou^b  observed 
some  time  ago  by  Dr.  Hayea  in  the  case  of  tbe  Greenland  glacier. 

Recent  observations  by  the  speaker  in  Pennsylvania  had  shown 
tbe  glacier  to  be  800  fe«t  thick  at  a  point  five  miles  north  of  its 
extn^me  soiithi^rn  edge,  and  iJOOO  feet  tbick  at  a  point  eight  miles 
iVoDi  its  edge,  while  it  was  only  about  3100  feet  thick  one  hundred 
miles  Tarther  northeast,  and  nboiil  5000  feet  thick  three  hundred 
miles  Ijnck  from  its  edge.  Tbeamount  of  erosion  CHUsed  by  it  upon 
rock  surfaces  was  In  some  degree  a  measure  of  (ta  tliichness,  being 
far  greater  in  Canada,  even  upon  tlie  hard  Lnurentliiu  granites  of 
that  region,  than  in  Pennsylvania,  where  even  soft  and  frluhle 
rooks  were  but  slightly  eroded. 

The  present  tbicknens  of  the  glacier  in  central  Ureetilund  was 
considered,  au<l  the  magnitude  of  certain  icetjergs  detached  from 
it  was  given.  A  friend  of  tbe  speaker  had,  within  a  few  months, 
seen  a  floating  iceberg  near  the  coast  of  Newfoundland,  which 
stood  HOO  feet  almve  the  water  by  measurement,  and  may  have 
been  therefore  nearly  a  mile  in  depth.  Dr.  Hayes  saw  an  icelwrg 
aground  in  water  nearly  half  a  mile  deep. 

That  the  great  glacier  fiowed  up  steep  inclines  was  sbundantly 
proven  by  recent  observations  of  the  speaker  in  Pennsylvania.  He 
Inatanced  the  striw  coveriug  tlie  north  flank  of  the  Klttstlnny 
Mountain,  and  a  boulder  of  limestone  perched  on  the  summit 
which,  within  a  distance  of  three  miles,  iiad  i}een  carried  up  SOO 
feet  vertically. 

Referring  to  a  paper  recently  publislu'd  liy  .Mr.  W.  .?,  McGee, 
who  found  dilticullies  similar  to  tho^c  of  Professor  Heilprin  in 
the  assumption  of  a  polar  ice-cap  of  great  thickness,  and  who 
imasin<'d  the-glaoier  to  increase  by  additions  to  its  outer  rim,  the 
speakerheldtiiat  the  single  fact  or  the  transportation  by  the  glaiier 
of  far-traveled  boulders  to  its  terminal  moraine,  was  a  fatal  objec- 
tion to  any  such  hy])Othesis. 

Nor  did  he  believe  that  the  hypothesis  adoj>ted  by  Professor 
liana  and  others,  of  a  great  elevation  of  land  in  tbe  Noith,  was  a 
probable  one  Tbe  facts  now  in  the  possession  of  geologists  do 
not  indicate  such  a  great  and  local  upheaval  as  re<|uiri;(l  by  that 
hypothesis. 

An  explanation,  tlieivfore,  must  still  l>e  souglit  for  the  southward 
flow  of  a  continuous  ice-sheet  -  a  flow  in  some  regions  up-hill.  The 
action  of  gravity  was  certainly  not  suHicient.  Even  in  the  case 
of  the  downward  flow  of  tiie  steeply  inclined  Swiss  glaeiers,  it  had 
been  shown  that  gravity  was  more  than  counterlialanced  by  friction 
of  the  sides  and  bottom,  and  that  these  glaciers  moved  by  reason 
of  an  inherent  moving  power  of  the  molecules  of  the  ice.  It  was 
probable  that  similar  action  occurred  in  the  great  contiiii'ntat 
glacier. 

He  suggested,  therefore,  a  hypotliesis  which,  while  preserving 
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the  unit}'  of  the  glacier,  as  indicated  by  observed  facts,  neither 
assumed  an  unreasonable  land  elevation  in  polar  regions,  nor 
required  a  thickness  of  ice  so  great  as  to  be  o|>en  to  the  objections 
of  the  last  speaker. 

He  suggested  that  the  ice-cap  flowed  south  simply  because  it 
flowed  toward  a  source  of  heat.  Such  flow  does  not  depend  upon 
gravity,  but  would  occur  in  a  nearly  flat  field  of  ice,  and  he  thought 
that  the  ice  need  not  to  have  been  more  than  a  few  times  its 
present  thickness  in  Greenland  to  account  for  all  existing  phe- 
nomena upon  the  hypothesis  now  suggested. 

Professor  Heilprin  maintained  that  we  were  unacquainted  with 
any  laws  of  glacial  action  which  would  account  for  the  indis- 
criminate progression  of  an  ice-sheet  toward  a  source  of  heat. 
The  molecular-expansion  theory  as  applied  to  the  glacial  phe- 
nomena of  the  Alps,  took  no  cognizance  of  the  position  of  the  heat 
j)ower,  but  merely  of  that  of  least  resistance  (the  direction  of 
slope).  As  to  the  magnitude  of  icebergs,  the  height  above  water 
gave  no  positive  indication  as  to  the  development  (in  depth) 
beneath  the  surface,  sinci?  this  would  largely  depend  uj)on  the 
form  assumed  by  the  berg.  As  a  matter  of  fact,  however,  the 
highest  bergs  observed  by  Hayes  and  Nares  in  the  northern 
regions,  rose  only  about  300  ft.  out  of  the  water,  a  height  some- 
what exceeding  the  highest  Antarctic  bergs  encountered  by  the 
"  Challenger."  We  had,  therefore,  no  indications  of  any  extra- 
ordinary development  of  ice  in  Greenland. 

Chalcedony  containing  Liquid, — Professor  H.  Carvill  Lewis 
called  attention  to  a  geode  of  chalcedony'  from  the  Salto  River, 
Urngimy,  presented  b}^  Mr.  S.  R  Colbroun,  of  the  United  States 
Nav}'.  The  specimen  contained  an  unusual  quantity  of  liquid — 
from  two  to  three  drachms ;  it  was  derived  from  an  extensive 
basaltic  formation  of  amygdaloid  and  black  melaphyr,  ami  was 
coated  with  a  substance  resembling  asl)estos.  He  described  the 
method  of  formation  of  such  hollow  masses  of  mammillary  chalce- 
dony' as  being  endogenous  and  referred  to  an  interesting  paper 
recently  published  by  1.  Anson  and  Parkhurst  upon  the  artificial 
manufacture  of  ohalcedon^'. 

On  the  Flowerintj  of  the  Stapelia. — At  the  meeting  of  the 
Botanical  Section,  February  12th,  Mr.  Thomas  Meehan  exhibited 
specimens  of  Stapelia  bufonia  in  various  stages  of  growth,  inflor- 
escence and  fruit,  and  pointed  out  that  though  there  were  axillary 
buds  of  more  or  less  prominence  at  the  base  of  what  we  had  to 
call  leaves,  yet  the  flowers  rarely  proceeded  ftom  these,  l)ut  from 
lateral  accessor^'  buds.  When  the  axillary  buds  developed,  they 
produced  branches  and  not  flowers.  The  lateral  accessory  buds 
usually  developed  into  minute  abortive  flowers,  with  a  membranous 
scale  or  bract  in  the  place  of  the  primary  leaf.  These  observations 
were  made  on  plants  which  had  been  planted  in  the  open  ground 
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during  the  summer  and  were  repotted  in  the  fail  aod  replaced  in 
a  warm  greenhoiiHe.  The  hraiielies  pommented  on  had  grown 
since  that  time,  anil  might  bo  termed  th>^  second  growth  of  tlie 
same  season.  Whun  tlie  plants  were  Ijeing  potted,  having  morp 
than  wei-e  needed,  one  was  thrown  carelessly  under  the  greenhouse 
stage,  where  it  9hrirele<l  considerably,  but  retained  some  vit«l 
power,  enough  in  fact  to  Send  down  a  few  Hbrous  rooti^  into  the 
earth.  It  had  shriveled  so  as  to  be  reduced  to  about  half  its 
normal  weight.  Its  behavior  under  these  cnndilions  had  not 
been  observed  till  a  few  days  sinee  this  date,  when  an  examination 
showed  that  the  greater  portion  of  the  axillary  buds  had  developed 
into  mlntite  flowers,  as  In  the  ease  of  the  accessory  buda  under 
the  normal  condition.  Some  of  t bene.  Judging  liy  their  dry  rcmuins, 
had  grown  to  nearly  one-fourth  the  uhurI  size  of  the  normal  flowers, 
though  most  of  them  were  mnch  smaller.  In  these  caries  no 
lateral  accessory  linds  h:id  been  produced.  A  perfect  flower  from 
a  healthy  pot-plant  wns  exhibited,  but  not  more  than  two-thirds 
the  size  of  those  produced  in  the  growth  of  the  first  patt  of  the 
season  when  the  plant  was  in  the  open  air.  Numbers  had  been 
produced  during  the  winter  from  the  accessory  buds  at  the  base 
of  the  secondary  growths.  One  of  these  bad  borne  a  fine  seed- 
vessel,  which  was  also  exhibited.  No  aeed-veascls  had  followed 
the  numerous  stronger  flowers  produced  by  the  plants  in  ihe  ojwn 
air  during  the  summer. 

In  commenting  on  llicse  facts,  Mr,  Meehan  pointed  out  their 
harmony  with  othprs  bearing  on  the  relation  between  nutrition 
and  the  various  phases  of  the  vegetative  and  reproductive  con- 
ditions of  vegetation.  Morphologically  every  development  from 
the  bud  to  the  fruit  is  primarily  the  same.  We  imagine  all  these 
developments  to  be  founded  on  a  primary  le.if  or  leaves.  Just 
when  and  how  the  various  stages  of  developinent  are  brought 
about  it  is  for  physiology  to  determine.  The  student  of  fruit  and 
forest  trees  knows  that  a  rapid-growing  young  tree  does  not  flower, 
and  often  when  it  commenced  to  flower,  no  fruit  followed.  Its 
vegetative  vigor  had  to  be  somewhat  checked  before  the  repro- 
ductive forces  induced  flowers.  The  gardener  brings  about  this 
condition  by  rout-pruning  or  ringing,  that  in,  taking  offa  portion 
of  f.he  ]>ark  of  the  vigorous  tree.  Transplanting  often  makes  » 
barren  tree  fruitful.  What  would  have  been  leaves,  Ik-cohic  petals 
and  parts  of  fructiflcation  in  the  tr.insplanted  tree.  He  had  him- 
self placed  on  record  many  illustrations  of  this.  The  Wistaria 
and  other  climbing  plants  might  flo«i-r,  liut  rarely  produce  fruit 
when  growing  vigoivausly  over  trees  or  tivlliscs,  but  as  soon  as 
bi-anclies  were  thrown  otf  which  eoulil  not  attach  themselves  to 
supports,  these  lost  their  vigor,  and  the  flowers  produced  seeds. 
But  even  when  seeds  resulted  from  the  flowers  of  the  Wistaria, 
they  were  rarely  from  the  most  vigorous  at  the  commencement 
of  the  raceme,  but  only  after  the  we;iker  flowers  liad  been  reached 
Uy  a  careful  count,  in  many  hundred  eases  he  had   found  that  in 
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racemes  of  the  Wistaria  which  had  produced  seed-vessels,  some 
forty  or  fifty  flowers,  on  the  average,  faded  before  one  produced 
seed. 

These  observations  on  Stapelia  were  of  a  similar  character. 
The  axillary  buds,  in  the  normal  condition  of  the  plant,  resulted 
in  branches  only,  the  flowers  proceeding  only  from  the  weaker 
lateral  accessory  ones.  But  when  the  vegetative  powers  of  the 
plant  are  weakened,  the  axillary  buds  become  flowering  ones. 
The  rarity  with  which  seed-vessels  are  produced  by  the  Stapelia 
under  cultivation,  he  thought,  might  possibly  be  traced  to  some 
cause  relating  to  nutrition,  rather  than  to  matters  connected  with 
pollination. 

The  observations  were  made  solely  on  these  winter-growing 
plants,  as  illustrated  by  the  specimens  exhibited ;  how  far  they 
might  be  paralleled  by  open  air  growth  during  the  summer,  the 
speaker  could  not  say. 

The  following  paper  was  ordered  to  be  printed : — 
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ON  A  HEW  EXTIVCT  OSITDS  OF  BIBEITIA,  yBOH  SOOTH  CASOUMA. 
BT    E,    D.    COPE. 

Mr.  Gabriel  Manigault.the  accomplished  director  of  the  Muaeuo 
of  the  University  of  South  Carolina,  at  Charleston,  lias  placed  io 
my  hands  for  determination  an  interesting  fossil  of  that  region. 
It  \s  the  greater  part,  of  the  right  prcmaxillary  boue  of  a  large 
sircnian  mammal,  containing  the  large  incisor  tooth  or  tusk  char- 
acteristic of  the  genns  Ealitherivm.  It,  however,  exhibits  the 
peculiarity  of  possessing,  exterior  to  this  tusk,  a  second  large 
tooth,  whith  is  [irobably  also  an  incisor.  This  character  diatlD- 
guishcs  the  form  generieally  from  other  nicmbeis  of  the  order. 
In  Prorantomun  Otren,  there  are  an  inferior  incisor  and  a  canine 
not  of  sirenian  type,  but  probably  no  superior  incisors,  or  if 
present,  they  are  minute  and  conic.  .  I  proi>09e  that  the  genus  be 
named  Dioplolherivm.  The  only  form  with  which  it  is  necessary 
to  compare  it  is  Hemicavlodon  Cope,'  the  number  of  whose  incisor 
teeth  is  unknown.  The  one  from  which  the  genus  is  known,  hafl 
ft  dense  external  sheath  of  cemenliira,  which  is  wanting  from  the 
present  genus. 

The  color  of  the  specimen  indicates  that  it  belongs  to  the  blue- 
gray  marl  of  the  Carolinian  (Hcilprin)  miocenc  of  our  Atlantic 
region.  It  has,  however,  been  exposed  to  the  action  of  the  wat«r 
of  a  later  sea,  as  it  carries  the  bases  of  several  Balani. 

The  premaxillary  bone  ditl'crs  from  that  of  the  Halitherium 
minor  Cuv.  {H.  x«rrK«i  Gerv.)  and  II.  rap'jrandi  Lart.,  in  the 
much  shorter  symphysis.  The  nareal  border  is  also  shorter, 
jndging  from  the  position  of  the  maxillary  suture,  which  is 
further  anterior  than  in  the  species  named.  The  nareal  border  is 
rounded  and  thickenH,  so  as  to  overhang  its  lateral  fnce  at  the 
maxillary  suture.  The  alveolus  of  the  second  incisor  Is  large,  and 
is  in  close  proximity  to  that  of  the  first.  Its  posterior  wall  is 
lost.  Its  fundus  ivaches  to  the  maxilloprem axillary  suture,  but 
as  its  anterior  wall  is  entirely  prcmaxillary,  the  tooth  is  probably 
an  incisor,  and  not  a  canine. 

The  anterior  incisor  is  a  tusk  of  llattened  form,  with  a  slight 
taper  from  base  to  apex,  ami  a  narrow  diamond-shaped  section. 

'  Proceedings  Amer.  Philos.  Soc,,  I8fi9,  p.  190. 
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Two  end-sides  of  the  diamond  which  present  anteriorly,  are  shorter 
and  more  divergent  than  the  posterior  two.  The  latter  encloses 
a  wedge-shaped  space,  with  an  obtuse  apex.  Thus  the  posterior 
edge  of  the  tooth  is  narrow  and  rounded.  Of  the  anterior  lateral 
angles  the  external  is  the  more  prominent.  The  tusk  is  gently 
curved  outwards,  and  tlie  posterior  lateral  face  is  also  concave  in 
anteroposterior  section.  The  pulp  cavity  enters  the  crown  for 
two-fifths  of  its  length.  The  latter  is  composed  of  uniform  dentine^ 
and  there  are  no  traces  of  cementum  or  enamel.  There  are  trans- 
verse bands  of  several  delicate  ruga*  each,  separated  by  considerable 
spaces.  I  count  eleven  from  apex  to  base.  The  tooth  is  also 
obsoletely  longitudinally  striate,  but  cannot  be  called  sulcate  on 
the  external  face.  On  the  internal  face  the  longitudinal  concave 
face  is  divided  into  a  narrower  and  wider  portion  by  a  longitudinal 
ridge  which  marks  the  middle  of  the  shaft.  The  triturating  surface 
is  narrow,  and  presents  obliquely  backwards.  The  projection  of 
the  crown  beyond  the  alveolar  border  is  not  more  than  one-fourth 
the  total  length  of  the  tooth. 

The  second  incisor  tooth  is  lost.  Its  alveolus  shows  that  its 
form  was  less  compressed  than  that  of  the  first.  While  its  size  is 
considerable,  it  is  evidently  less  developed  than  the  first.  Its 
anterior  border  slightly  overlaps  the  posterior  narrow  edge  of  the 
anterior  tooth. 

MeaHurementH,  M. 

Vertical  depth  of  premaxillary  at  septum  between 

I.  1,  and  I.  2,       . 
Length  of  ditto  at  middle  of  side,  . 

Length  of  symphysis, 

Length  of  first  incisor, 

(anteroposterior,  . 

( anteriorly, 


Diameters  do.  at  base  v 


)  .  y  an  tenon  v, 

V  transverse  -j  •^ ' 

^  ( posteriorly, 

r  anteroposterior,  . 

')  .  \  anteriorly, 

i  transverse  \  *^ ' 

^  (  posteriorly. 

Projection  of  do.  beyond  alveolus  (about),     . 
Transverse  diameter  of  alveolus  of  L  2,  anteriorly. 


Diameters  do.  at  '02 
m.  from  apex. 


128 
118 
126 
176 
050 
027 
Oil 
037 
020 
007 
053 
025 


This  species  may  be  called  Dioplotherium  manigaulti,  in  honor 
of  Mr.  Manigault,<to  whom  the  University  of  South  Carolina 
owes  the  present  admirable  condition  of  its  Museum.     The  typical 
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specimen  was  foimd  in  or  on  the  Wiirnio  Kivtr,  iiortlieaHl  of  Uie 
city  of  CharlcBtoii. 

This  genus  furnishes  a  tirst  step  in  tracing  backwarcla  tbv  pliy- 
logeny  of  the  Sirenia.  These  animals  (limbtlesa  present  the  saiiii; 
phenomenon  aa  that  witnctaaetl  in  the  neries  of  the  Rhinoceroses, 
Ruminants,  and  some  others,  vix.,  a  gradual  reduction  in  number, 
and  final  extint-tiou  of  the  superior  incisor  teeth.  In  Hh'jHtta 
the  extinction  is  complete  ;  in  Halicore  one  remains.  Duiplo- 
(AeriHin  with  two,  forms  the  passage  to  the  primitive  types,  not 
yet  known,  which  possessed  three.  They  are  considerably 
specialized  in  the  present  genus,  and  a  reduction  of  aize  is  to  be 
looked  for  in  the  first  ancestral  genera  of  the  Siri-nta. 

From  the  proportions  of  the  parts  prescn'ed,  the  Diiyplolhnrium 
manit/aitlli  was  rather  larger  than  a  dugong. 

A  portion  of  a  Sirenian  pelvis  said  to  have  been  procnred  from 
the  some  locality,  Wando  River,  was  givpn  me  by  Mr.  Jacob 
Geismar.  It  resembles  considembly  that  of  Natilherium.  A 
portion  of  the  ischium  and  pelvis  is  broken  away,  so  that  it  is 
not  easy  to  determine  positively  whether  there  is  an  obturator 
fbramen  or  not.  Their  bases  are.  however,  united  for  a  considerable 
distance  beyond  the  iicetabulum.  and  form  a  wide  plate.  The 
ilium  is  a  stout  rod,  expanding  a  little  towards  the  crest,  which  is 
broken  away.  The  sacral  aiticular  surface  is  in  two  planes,  one 
the  inner  side,  the  other  the  posterior  edge  of  the  bone,  and  are 
strongly  impressed.  The  section  of  the  shaft  is  subtriangular. 
The  acetabulum  is  small,  has  raised  edges,  and  an  irregular  fuf:sa 
Ugnmenli  le.rig  notching  its  superior  border. 

Measurfme.nts. 
Length  from  acetabulum  to  sacral  face, exclusive.     .      052 
Width  acetabulum, -02" 


^  ,  )  anteroiiosterior. 

Diameter  shaft  .lium,   |i„„„j,„^ 
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F'EBRUARY    20. 

The  President,  Dr.  Leidy,  in  the  chair. 

Forty-nine  persons  present. 

The  death  of  B.  Howard  Rand,  M.  1).,  a  member,  was  announced. 

Notes  on  Frehisforic  (Jopper  Implements, — Mr.  H.  T.  Cresson 
made  some  remarks  upon  a  hammer  of  native  copper  found  in  the 
Bohemian  Mine,  at  Greenland,  Michijran,  in.l8fi6,  by  Mr.  S.  F. 
Peck,  and  now  in  the  Academy's  collection.  It  exhibits  a  distinct 
laminar  surface,  caused  by  hammering  pieces  of  native  copper 
toojether  while  in  a  cold  state,  a  process  in  which  our  aborigines 
living  in  districts  north  of  Mexico,  seemed  to  have  acquired  great 
proficiency'.  This  is  shown  by  the  numerous  wedges,  chisels, 
hammers,  and  other  articles  found  in  the  ancient  mining-pits  at 
Keewenaw  Point,  Lake  Superior,  and  at  Isle  Royal,  together  with 
axes,  spear-  and  arrow-points,  ornaments,  etc.,  in  Ohio,  and 
throughout  those  sections  of  our  country  which  at  one  time  were 
inhabited  by  the  mound-builders,  a  race  of  people  whose  remains 
indicate  a  state  of  advancement  in  the  arts  and  manufactures 
superior  to  the  savage  nations  who  succeeded  them.  It  is  a  very 
interesting  fact,  that  recent  discoveries  have  shown  upon  various 
forms  of  copper  implements,  deposited  in  their  burial  places  by  the 
mound-builders— markings  similar  to  those  left  by  moulds  in  the 
process  of  casting.  It  may,  therefore,  be  supposed  that  these 
people  were  acquainted  with  the  art  of  smelting,  besides  that  of 
hammering  copper.  Professor  Foster  in  his  "  Prehistoric  Races 
of  the  United  States,''  mentions  the  fact,  that  in  a  collection  made 
by  Mr.  Perkins,  he  saw  copper  implements  of  mound  origin,  that 
bear  well-defined  traces  of  the  mould.  .  .  .  **  It  is  impossible," 
he  adds,  "  to  infer  after  a  careful  examination  of  these  specimens, 
that  the  ridges  have  been  left  in  the  process  of  hammering  or 
oxidation."  •  .  .  "  The  more  I  examine  their  arts  and  manu- 
factures the  stronger  becomes  my  conviction  that  they  were 
something  more  than  a  race  of  barbarian  people."  From  these 
observations  of  Professor  Foster,  a  skilful  and  cautions  observer, 
it  would  appear  that  two  processes  were  used,  not  only  of  ham- 
mering, but  that  of  smelting,  which  latter  process  was  in  all 
probability'  suggested  by  their  supposed  method  of  extracting  the 
masses  of  copper  from  their  pits  — remains  of  which  may  still  be 
seen  in  the  Lake  Superior  copper  regions  before  mentioned.  Some 
of  these  pits  have  been  explored  by  Colonel  Whittlesey,  an  account 
of  which  was  published  in  the  "  Smithsonian  Contributions  to 
Knowledge  for  1863."  They  were  found  to  contain,  in  all  cases, 
among  the  debris,  fragments  of  charcoal  and  ashes,  with  traces  of 
fires  against  the  sides  thereof,  indicating  the  use  of  heat  in  the 
process  of  extracting  their  ores,  thereby  aiding  the  wedges  and 
copper  chisels  which  were  driven  in  by  means  of  stone  mauls  until 
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ttm  tleeired  pieces  were  detached.  It  may,  tbercfoiv,  im  proliublc 
from  the  fact,  that  the  melting  point  of  cop|>er  is  nlioiit  1000^  C'.to 
1308°,  there  was  BuHlcient  lieat  generated  by  flres,  used  in  al»ve- 
mentioned  method,  to  smelt  the  small  points  of  copper  attached 
to  the  larger  masses,  and  that  these  people  possessing  tlie  intelli- 
gence  and  quick  perception  of  the  Indian  rnoe'S,  were  led  to  notice 
and  utilize  it  in  smelting  copper  and  casting  their  work.  Tht; 
artistic  forms  and  finish  of  their  cop|ier  implemenls,  whether  cast 
or  hammered,  caiinot  fail  to  impress  the  observer  that  a  race  of 
men  exist(>d  in  the  early  history  of  our  continent,  whose  origin  is 
enveloped  in  mystt-rj, and  whose  skill  rivals  man  of  historic  times, 
aseisted  liy  all  the  inventions  of  this  mighty  agt:  of  Iron. 

77ie.  Tritvberoilar  T>j}»-  »/  Siijxrior  Molar  Txolh I'rof.  Copr 

made  some  observations  on  tlic  tritiibercnlate  iy\m  of  sn{K'rior 
molar  tooth  among  the  mammalia.  He  remarked  that  it  is  now 
apparent  that  the  tyiw  of  superior  molar  tooth  which  predominatcil 
during  the  Pnerco  epoch  was  trianguhir;  that  is,  with  two  external, 
and  one  internal  tubei-cles.  Thus  of  forty -one  sjieeies  of  Mammnlia 
of  which  tlie  superior  molars  are  known,  all  bnt  foar  have  three 
tubercles  of  the  crown,  though  of  these  thiily-scven  triangular 
ones,  those  of  three  species  of  Periplijfkuv  have  a  small  supple- 
mentary lobe  on  each  side  of  the  median  principal  inner  tubercle. 

This  fact  is  important  as  indicating  the  mode  of  development 
of  the  various  types  of  superior  molar  teeth,  on  which  we  have 
not  heretofore  had  clear  light.  In  thi;  lirst  place,  this  type  of 
molar  exists  to-Jay  only  in  the  inscftivorous  and  carnivorous 
Marsnpialia :  in  the  Insectivora.and  thetnbcrcular  molars  of  such 
Carnivora  as  possess  them  (excepting  the  plantigrades).  In  the 
Ungulates  the  only  later  forms  of  it  in  the  Eocene  are  to  be 
found  in  the  molars  of  the  Curijphoiionlidie  of  the  Wasatch,  ami 
Dinocernla  of  the  Bridger  Miocenes.  In  later  eixxihs  it  is  chiefly 
seen  only  in  the  last  superior  molar. 

It  is  also  evident  that  the  quadritulKtrcular  mohir  i.s  derived 
from  the  trttubercular  by  the  addition  of  a  Mn;  of  the  inner  part 
of  a  cingulum  of  the  i>osterior  liasc  of  tiie  crown.  Transitional 
states  are  seen  in  some  of  the  Peripti/chidif  (Amsonrhns)  and  in 
the  sectorials  of  the  Prficyonititt. 

The  Spinal  Chord  of  Bolrnckia  and  RejitHin. — Dr.  Hakribon 
Allen  called  attention  to  the  characters  furnished  by  the  spinal 
chord  in  the  systematic  Study  of  batrachians  and  reptiles.  In 
making  a  resum^  of  the  researches  of  Stieda  Liideritz,  S.  II.  Qagc 
and  J.  J.  Mason  he  had  formulated  the  following  structural  features 
which  may  be  added  to  those  chjinieteis  already  employed  by 
systematists.  In  batrachians,  as  illustrated  in  Rana,  Meno- 
poma  and  Siren  the  connective  is  seen  about  the  central  canal 
to  be  of  unusual  development,  and  in  Siren  to  embrace  the  entire 
chord  in  a  conspicuous  cortical  layer.  In  addition  to  these 
features,  connective-tissue   corpuscles  are   spareely   disti-ibuted 
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through  the  chord  when  studied  in  transverse  sections.  The  poste- 
rior columns  are  projected  above  the  plane  of  the  lateral  columns 
and  exhibit  distinct  differences  in  the  arrangement  of  nerve-fibres. 
In  lacertilians  and  crocodilians  the  commissures  are  perforated 
longitudinally  by  a  pair  of  columns  of  ricrve-fibres.  In  ophidians 
the  posterior  nerve-roots  are  seen  to  be  rudimentary  or  absent  and 
when  present  to  tend  to  arise  from  the  cervix  cornu  of  the  poste- 
rior horn  of  gray  matter.  In  chelonians  the  motor-cells  are  few 
in  number;  the  anterior  median  fissure  is  of  great  width,  the  com- 
missure of  relativel}*  great  size,  and  the  reticular  fibres  lying  to  the 
lateral  aspect  of  the  gray  columns  are  unusually  well  developed. 


Febkuary  27. 

The  President,  Dr.  Lbidy,  in  the  chair. 
Thirty-seven  persons  present. 
Walter  Rogers  Furness  was  elected  a  member. 

On  Dinodipsax  and  Causus. — Prof.  Cope  drew  attention  to  a 
recent  important  discovery  made  by  Prof.  Peters,  of  Berlin,  of 
the  new  genus  of  venomous  snakes,  Dinodipsas,  He  stated  that 
he  regarded  the  genus  as  pertaining  to  the  Cansidae,  a  family  he 
bad  proposed  as  a  subfamily  in  his  firi^t  paper  read  before  the 
Academy  in  1859.  As  the  only  genus  heretofore  known,  Causus,, 
is  African,  the  statement  of  Peters  that  Dinodipsas  is  South 
American, adds  an  important  fact  to  geographical  zoology.  Prof, 
Cope  then  corrected  a  statement  made  by  Peters  in  his  Herpetology 
of  the  Reise  nach  Mozambique  (1882),  that  Ii^  (Prof.  Cope)  had 
referred  Gavsus  to  the  Vipers.  In  1859  he  had  divided  the 
venomous  snakes  with  vertical  and  hinged  maxillary  Itone,  into 
the  subdivisions  of  the  rattlesnakes,  the  vipers,  the  Atractos- 
pidines  and  the  Causines.  He  then  desiojnated  the  entire  group 
ViperidsB  after  Bonaparte,  and  had  not  until  later  used  Dum^ril 
and  Bibron's  term  Solenoglypha  for  that  division.  But  this  did 
not  justify  Peters  in  stating  that  he  had  referred  the  genus  Cansus 
to  the  Vipers,  and  that  he,  Peters,  was  the  author  of  the  separate 
family  to  receive  that  genus  and  Dinodipsas,  the  "  Vipernattem." 

He  also  corrected  some  other  references  to  himself  by  Prof. 
Peters  in  the  Reise  nach  Mozambique.  In  one  of  these,  Peters 
had  supposed  him  to  refer  to  a  combination  of  the  genera  Brevi- 
cep«and  C helydobatrachu a  hy  Peters,  when  he  had  really  separated 
them.  Prof.  Cope  said  that  his  language  referred  to  their  union 
in  the  name  family  by  Peters,  which  he  did  not  approve. 

Prof.  Pett^rs  also  states  that  the  peculiarities  of  the  tongue  in 
the  genus  ffemisuSy  descriljed  by  Steindachner  and  Prof.  Cope, 
are  due  to  mutilation.  Prof.  Cope  could  not  coincide  with  this 
view,  and  regards  the  structures  described  as  normal. 

The  following  were  ordered  to  be  printed : — 
5 


A  HSW  tritIO  FROH  FLORIDA. 
BY  BEBI.IN  H.  WHIGHT. 
Ual-i  OnaDingbani.     PIbIf  I,  »;;».  1-t. 

Sliell  ovate,  ventricoiite  unci  vcrj-  inequilateral,  amootfa,  inter 
ruptod  by  numerous  irregular,  undulating  lines  of  growth,  canaing 
a  scaly  appearance  near  the  margins,  and  very  highly  polished 
above;  siilotance  of  shell  very  thick,  constricted  poBteriorly, 
angular  behind  and  truncated  liefore ;  ligament  margin  moderately 
arcimte  and  angular  at  the  terminus  (tip);  posterior  margin 
wedge-shaped  and  slightly  acuminate  ;  ligamental  area  elongntely 
cordiform  and  wide,  nearly  forming  a  plane  in  old  individiialfl; 
umbonal  slope  subangular  from  heak  to  margin  ;  anterior  mai^in 
uugular  above  and  somewhat  abruptly  rounded  beneath ;  basal 
margin  emarginate  posteriorly  in  the  males  and  uniformly  curved 
in  the  females  ;  epidermis  ui7ually  dark  chestnut  or  reddish  brown, 
interspersed  with  marginal  bands  of  light  horii-oolor ;  occasionally 
the  entire  shell  is  of  uniform  light  horn-color,  wrinkled  and  entirely 
destitute  of  rays ;  greatest  diameter  near  the  middle  of  the  timlws ; 
beaks  eroded  and  obtuse  ;  umbo  broad  and  tlatleiii'd  ;  nacro  Uftually 
a  delicate  pink  :  occasionally  white  ;  cardinal  and.lateral  teeth  both 
single  in  the  righttand  double  in  the  left  valve,  lateral  teeth  short, 
slightly  and  uniformly  curved  and  separated  from  the  cardinal 
teeth  by  a  space  equal  to  one-half  of  their  own  length  ;  oavity  of 
the  shell  and  beak  both  shallow  ;  dorsal  cicatrices  five  and  situated 
above  the  centre  of  the  cavity  of  the  beak;  distinct  anterior  and 
conhnent  posterior  cicatrices  ;  ventral  cicatrix  usually  present  and 
placed  anterior  to  the  centi-e  of  the  cavity  of  the  sliell. 

Habitat. — Lakes  of  Sumter  County,  Florida, 

This  l>eautifiil  shell  belongs  near  U.  Buvkteyi  Lea,  from  which 
it  differs  in  being  strictly  rayless  in  all  stages  of  its  growth,  greater 
diameter.morc  angular  anteriorly  above  and  more  abruptly  rounded 
beneath,  broader  and  flatter  umbos  and  more  abrupt  posterior  sloj*. 
The  cardinal  teeth  are  much  heavier  and  not  as  obliipie  as  in 
U.  Buci;[Hyi.  A  large  suite  of  the  shells  was  sent  to  me  by  Mr, 
T.  L.  Cunningham,  of  Valalia,  Sumter  County,  Florida,  in  whose 
honor  we  name  it. 

Plate  1,  tig.  1,  L'nio  C'riiniiiyluiiiii,  old  male;  '2,  fuW-i^mwn  trmuWi 
'.i,  old  male  ;  4,  yoini);  nialo. 
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VOTES  OV  THE  BIRDS  OF  WESTMORBLAHD  COUNTY.  PERHA. 

BY  CHAS.  H.  T0WN8END. 

Local  lists  have  added  so  much  to  our  knowledge  of  the  range 
and  distribution  of  birds,  that  the  following  notes  are  submitted 
as  a  contribution  to  the  general  fund  of  information.  The  species 
enumerated  represent  perhaps  not  more  than  two-thirds  of  the 
actual  bird  fauna  of  Westmoreland  County.  Man}-  more  might 
probably  be  added,  but  1  wish  to  restrict  this  list  to  those  birds 
identified  with  certainty,  and  have  given  only  such  as  have  come 
under  my  personal  notice,  not  having  enjoyed  the  advantage  of 
comparing  notes  with  a  fellow-naturalist. 

No  special  effort  was  made  to  find  new  birds,  and  this  catalogue, 
merel}'  the  result  of  observations  jotted  down  from  time  to  time 
in  my  note-book,  is  very  incomplete.  It  is  hoped  th»t  its  present 
publication  will  call  forth  additional  information,  so  that  a  supple- 
mental paper  may  appear  in  the  future. 

Not  having  been  a  constant  resident  of  the  county  since  com- 
mencing to  note  the  birds,  I  could  not  always  collect  at  the  most 
fruitful  seasons,  consequently  a  large  number  of  migmtory  birds 
have  escaped  notice.  The  district  being  wooded  and  hilly,  there 
are  no  \e\y  extensive  marshes  to  harbor  rail,  snipe  and  other 
swamp-loving  birds.  I  feel  confident  that  the  number  of  water- 
birds  in  general  will  hereafter  be  largely  increased. 

My  rambles  were  mainly  in  the  central  portions  of  the  county, 
along  the  Loyalhanna  Creek,  and  in  the  vicinity  of  Latrobe,  on 
the  line  of  the  Penna.  R.  R.  The  Chestnut  Ridge,  a  range  of  the 
Alleghenies,  extending  through  the  S.  E.  part  of  Westmoreland, 
is  covered  with  heavy  forests,  and  furrowed  by  deep  wild  ravines. 
Many  rare  wood-birds  doubtless  lurk  in  these  secluded  spots,  and 
remain  to  be  discovereil  by  any  one  diligent  enough  to  make  the 
search. 

I  may  add  that  I  have  seldom  taken  a  tramp  through  the  forests 
of  Chestnut  Ridge  without  seeing  or  shooting  one  or  more  birds 
new  to  the  region. 

The  species  are  arranged  according  to  the  second  edition  of 
Dr.  Coues*  Check  List. 


flO  rEOCKE0IN«B  OF   TIIE   ACADEMY  OF  [188H. 

TDBDIDSl. 

1.  Tnidai  migrtiorint.    Rirhin, 

A  comraOD  ttDd  familiar  bird.     Stragglers  are  occasionally  seen 
in  winter.     Breeds  abundantly. 

2.  Inrdni  mMlellBIU, '  Wood  Tbrunh. 

Common  in  dense  woods.     An  excellent  Bongnter,  but  not  eqiiivl 
to  the  Brown  ThniHh. 

-i.  TnrdDI  fnilatDfliU.     WiLi>i/n'a  Tbiusb. 

Not  very  common, 
4.  TardQ*  analaiM)  n^nn*.    Ilgnaii  Tbrueh. 

An  inliabitant  of  retired  woods. 
&.  Minuu  etrotiiMiwii,    Cai-biril. 

An  abundant  summer  resident;  breeds. 
B.  Htrporhynolmi  mfai,     Brpwn  Tbrunh, 

Common ;  nests  in  thickets  and  brush-heaps. 

8AXI0OLID.Si. 

T.  lUtlft  (Ulll.     »]ui!-b<rd. 

Common  summer  resident;  nests  freely  in  artificial  bird-boxvs 
near  houses. 

BTLTIIDJfl. 

■  8.  BogolM  oUeninU.     Ruby -prow  ncil  Kiriglcl. 

This  and  the  next  species  are  frequent  in  spring  and  fall. 

9.  BtffQlni  Mtrftpa.     liolilFD-cieelcd  KInglel. 

10.  PoliDpttI*  cmrnlBB.     Blur-ifrHV  linniciitcher. 

Have  taken  but  one  specimen. 

PABIDJE. 

11.  Lophophansi  bloolor.     Tuf  cd  Titmuiix', 

Common  ;  noticed  oftcncr  in  winter  than  in  sumniur. 


SITTID.S:. 

l:l.  UtM  OUOlineniii.     While-bdli.'d  Nui-halcb.' 

Resident,  quite  common.  The  Nut-hatches  and  smaller  Wood- 
jwckers  are  indiflerently  known  as  '•  sap-auckers  "  in  this  region. 
14.  BitU  auiadtniU.     Knl-bpllifd  Kiit-hiLii:h. 

Seen  c 


CEBTHID,S. 

lb.  C«rthU  runiliarii.     Itmnn  Cnrin-r. 

A  shy  inh.ibitant  of  tlic  woods. 
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TBOQLODYTIDiB. 

16.  Troglodytes  domestieus.    House  Wren. 

Apparently  not  common.  A  pair  nested  on  a  beam  in  our 
cellar,  in  1880,  and  remained  with  their  brood  until  the  latter  part 
of  July. 

17.  Anorthura  troglodytes  hiemalis.    Winter  Wren. 

Resident ;  frequently  seen  in  winter  in  ravines  and  thickets. 

1 8.  Telmmtodytes  palustris.    Long-billed  Marsh  Wren. 

Seldom  seen ;  inhabits  reedy  swamps. 

SYLVICOLIDiB. 

19.  Kniotilta  TarU.    Black -and- white  Creeper. 

Occasionally  seen  in  summer. 

20.  DendroBca  vstiTa.    Summer  Warbler. 

Common  in  spring  and  summer. 

21.  DendroBoa  Tirons.    Black -throated  Green  Warbler. 

Migratory. 

22.  DendrcBca  oamlssoons.    Black-throated  Blue  Warbler. 

Migratory. 
33.  DsndrcBca  eoronata.    Tellow-mmped  Warbler. 
Migratory;  common. 

24.  DendrcBca  blaokbunus.    Blackburn's  Warbler. 

Common  during  spring  migrations. 

25.  DendroBoa  striata.    Black -poll  Warbler. 

Migratory. 

26.  DendrcBca  eastanea.    Bay -breasted  Warbler. 

Saw  several  in  the  spring  of  1881. 

27.  Slums  aurieapilliLS.    Golden-crowned  Thrush. 

Rather  common  in  damp  woods ;  remarkable  for  its  oven-shaped 
nest  on  the  ground. 

28.  SiuniS  motacilla.     Large-billed  Water  Thrush. 

Have  seen  it  twice  in  a  rocky  ravine  in  Chestnut  Ridge. 

29.  Oeothljrpis  trichas.     Maryland  Tellow-throat. 

Summer  resident ;  common  in  briar  patches  and  dense  thickets. 

30.  Kylodioctes  canadensis.    Canadian  Flycalohing  Warbler. 

Migratory ;  taken  but  once. 

31.  Setophaga  nitieilla.    Redstart. 

Not  common. 

TANAQBIDiB. 

32.  Pyranga  mbra.    Scarlet  Tanager. 

Summer  resident ;  common. 


PROCEEDINUS  OF  THE  ACiDBMT   OP  [1M3. 


HIEUNDIMIDJB. 
■  Hlmndo  BTjthrogBalraharrcoTam.     liKrn  R<«alLuM 


:<6,  BtelBidopUryi  Mrrlp«esii.    Roush-iilnecd  i^viiion. 

Have  a  single  specimen,  wliich  I  shot  near  Youngstown. 

:ie.  TrogM  (Ubil.     Purple  M&rlin. 

Very  common ;  breeds  freely  in  bird-lioiiBes  in  tbe  villages. 

37,  Ampalii  ladTorQin.     Ct'ur  Wuixing:  Cheiiy-bird. 

QuitP  common,  especially  when  clierry-trees  are  in  fi'iiit. 


VIBEONID£. 

8.  Vireo  DlivmoBai.     Red-oyad  firii^nlpl. 

Common  in  orchards  and  groves. 

'J.  Tirso  lolitBT  Di.     tiluv-huidcd  lineiiltl. 

Apparently  migratory. 

LAIVIID.S. 

U.  luiliu  boraklli.     (it.  Nnrlhern  Shrike;  Itnlcbor-bir 

Very  rare ;  I  have  seen  it  near  Latrobe. 


I 


FBINaiI.I.ID.S!. 

41.  FMiar  domcttioni.     Hmise  Spurrav  ;  Eumpean  f^purrow. 

This  irrepressible  foreigner  has  established  himself  in  our  towns 
and  villages,  to  the  total  exclusion  of  native  songsters. 

42.  Cupodtoni  pUTpnreni.     I'urpic  Finch. 

Not  common;  have  seen  but  few  individuals,  and  those  in 
spring.     Probably  only  migratory  here. 

4;).  AltragalitinB  trUtli.     Am.  Quldnni^li;  Thistlv-bird. 

Summer  resident ;  abundant ;   breeds. 

44.  Pleotrophaoei  nivalll.     Snoir  Dunting, 

One  of  my  friends  described  to  me  a  flock  of  birds  which  he 
saw  flying  about  tlie  fields  during  very  severe  weather  in  Jan., 
1881,  which,  from  his  description,  must  have  been  Snow  Buntings 

45.  PiNBiieWi  gtaminsa-,     tlruaa  Finch.  ' 

Common  ;  breeds. 

its.  Ksloipiiapalnitrl-.     Sw«inp  Simrnxi. 

Common. 

47.  Helot  pita  (iMiata.     Sonft  Sparrow. 

Common ;  breeds. 
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48.  Juneo  hiemalU     Snow-bird. 
Common  in  winter. 

49.  SpiielU  montiooU.     Tree  Sparrow. 

Common  in  winter. 

50.  Spiiella  domeitioa.     Chipping  Sparrow  ;  Cbippj. 

Summer  resident ;  very  common,  nesting  in  garden  bushes. 

51.  Spiiella  agrestis      Field  Sparrow. 

Common  in  summer. 

52.  Zonotriohia  alMooUil.     White-throated  Sparrow. 

Not  common.  • 

5'A.  Zanotrieliia  leueophrys.     White-crowned  Sparrow. 

Not  common. 

.54.  Pat leralla  iliiea.    Fox  Sparrow. 

Rather  rare ;  occasionally  seen  late  in  autumn. 

55.  Zamelodia  ludovieiana.    Rose-hreasted  Grosbeak. 

Uncommon  ;  have  taken  occasional  specimens  in  midsummer  in 
the  forests  of  Chestnut  Ridge. 
50.  PaiMrina  ejanaa.    Indigo-bird. 

Common  summer  resident. 

57.  Cardinalis  virginiana.    Cardinal  Grosbeak ;  Red-bird. 

Frequent  both  in  summer  and  winter ;  have  seen  numbers  of 
them  in  Chestnut  Ridge,  where  they  probably  breed,  as  I  have  seen 
quite  young  birds  there.  One  which  I  crippled  by  a  shot  in  the 
wing,  lived  in  a  cage  for  more  than  a  year  and  became  an  accom- 
plished whistler. 

58.  Pipilo  erytlirophtlialmiis.     Che  wink  ;  Ground  Robin. 

Common  everywhere,  in  bushes  and  hedges. 

ICTEBIDiE. 

59.  Doliohonyz  oryiivonii.    Bobolink. 

Summer  resident ;  gregarious  in  the  fall  migrations. 

60.  IColotlinii  ator.     Cow-bird. 

Very  common  in  summer ;  I  have  seen  its  eggs  in  nests  of  the 
Indigo-bird  and  Chipping  Sparrow. 

61.  A^Urat  phOBnioaus.    Red- winged  Blackbird. 

Breeds  plentifully. 

62.  Stomalla  magna.    Meadow  Lark. 

Abundant ;  breeds  regularly,  gregarious  in  the  fall.  Have  seen 
stragglers  in  midwinter. 

63.  letami  spnriiLa.     Orchard  Oriole. 

Not  common. 


n  PROCEEDINGS  OF  THE  ACADEMV  OF  [iHSS. 

84.  tsttrnt  g»Ibul>.     BBllimorBOriDle:  Hiing-nett. 

A  familiar  bird  in  summer.     A  pair  nested  regularly  for  Beveral 
seasons  in  tlie  same  iree  Dear  our  door. 
tb.  SooUoophiKui (orrnginsa).    Kusiy  OraeklF. 

Common. 
06.  Qniiealoi  parpnren*.    Crow  liliokliird.  ' 

Common  eTerjwhert', 

CORVID.«!. 
riT.  Corvni  oirax.    Ru\rn. 

Old  rt'sidenls  reiiort  a  "(.tow"  of  very  large  size,  ns  OMoe  coui- 
mon.     It  W33  doubtless  the  Raven. 

BS.  Carmi  frngivoTHi.     Cqhiriihi  Cr»w. 

Breeds  regwlarly. 

AD,  CyuMiita  orlBtaU.     Ului' Ja,v. 

Kc-eident  tLroughoiit  Uif  year  ;  (.■ommon. 
TYRASSlItM. 

:  '■l!eu-t>irij." 

much  persecuted  by  bee-keepers, 
who  imagine  it  is  destructive  to  i;»eea. 
Tl.  HyiBrcbni  erininii.    01.  Croilfd  Fljcalchec. 

Not  as  common  as  tlie  last. 
12.  Bajrioinit  tnio*.    Pewce. 

Very  common;  has  nested  under  the  eaves  of  our  porch  fre- 
quently. 

7.i.  CoDtoptli  Tirent.     Wood  Pewet. 

Quite  common  in  woodlanda. 

CAFBIUULGIDJEi. 
71.  Antrottomni  vooibTni.    Whi|i-pric.r-HUI. 

Common  in  summer;   a  bird  often  heard  after  nightfall,  but 

lb.  ChOidadilM  pop«t1l«.     Xlght-bnirk. 

Very  common  in  summer;  confounded  with  the  last  by  many 
persons;  but,  unlike  it,  the  Night-hawk  soars  liigh  in  the  air ;  both 
species  nest  on  the  ground. 

CYPSELID«. 

;e.  ChatUT*  palMgioa.     Chimney  Swift. 

Common  ;  liave  seen  numbers  of  thom  circling  about  tall  chim- 
neys, where  they  had  nests. 
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TBOCHILIDJE. 

77.  Troohilm  oolubrii.    Rnby-tbroated  Humming-bird. 

Quite  coinmon ;  I  once  found  a  nest  containing  eggs,  near  Beatty 
Station,  P.  R.  R. 

ALCEDINIDJE. 

78.  Ceryle  aloyon.     Belted  Kingfisber. 

Common ;   breeds  regularly ;   have  seen  stragglers  as  late  as 
Dec.  20,  '^hen  all  streams  were  frozen. 

CUCULIDiE. 

79.  Coooygui  eiythrophtlialmas.    Blaok-billed  Cuckoo. 

Common;  bree<1s. 

80.  Coooygof  amerioaniu.    Yellow-billed  Cuckoo. 

More  common  than  the  last;    usually  called  Rain-bird  by 

schoolboys. 

FICIDJE. 

81.  Hylotomna  pileatus.     Pi leated  Woodpecker. 

Occasionally  seen  in  heavy-timbered  localities. 

82.  Pious  ▼iUoius.     Hairy  Woodpecker. 

Resident;  common. 

83.  Pious  pubesoens.     Downy  Woodpecker. 

Resident ;  quite  common. 

84.  Sphyropioui  varius.    Yellow-bellied  Woodpecker. 

Apparently  not  common. 

85.  Centurus  oarolinus.     Bed-bellied  Woodpecker. 

Rather  common. 

86.  Melanerpes  exythrooophalus.    Red  headed  Woodpecker. 
Abundant. 

87.  Colaptes  auratus.     Flicker;  Oolden-ninged  Woodpecker. 

Very  common  summer  resident. 

STBiaiDJE. 

88.  Bubo  ▼irginianui.    Gt.  Horned  Owl. 

A  common  resident. 

89.  Soops  asio.    Screech  Owl. 

Resident,  very  common. 

90.  Strix  nebuloia.    Barred  Owl. 

Resident,  common. 

91.  Vyotea  soandiaoa.    Snowy  Owl. 
Very  rare. 


paOCEEDISOB  OF   THE   ACADBMV  OF 


FALCONZD^. 


sa  the  ae\t  species. 

03.  Aoeipitir  OMpsri.     Oniip»r'«  Hawk. 

Common ;  have  taken  its  nest. 

B4.  fklOD  IpftrvsrtOl.     SpRiroTi  Hmnk. 

Very  common;  breeds. 

05.  Bntao  twraalli.     Ritd-InilH  Bunurd!  Cbli^kon  lUwk. 

Common;  breeds. 
MX.  Bnteo  lineatiti.    !tfil-»houlJer«i]  Huiurd. 

Rather  common, 
ni.  &rahittat40  l&goptu  •aneti-johaiinii.   Am.  KuuKh. legged  Bi»i*rd:  Bluk  Haitk. 

Very  rare.     A  specimen  was  shot  near  Latrobe,  in  the  spring  of 
1870,  by  Mr.  Bd<^ar  Chambers.     If  I  remember  rightly,  the  blnl 
WHS  perfectly  black. 
OS.  PaDdl'DhslUiitiK.     Fbh  Hiiok ;  Oi^i^re.v. 

Rare;  I  saw  a  specimen  which  was  shot  in  the  Loyalbimnk 
Creek,  near  Latrobe,  in  1879.  Have  seen  specimens  sbotonthe 
Allegheny  River,  at  the  N.  W.  boundary  of  Westmorelaod  Co. 

99.  HmlUSlU  UueolaphBllil.     Bnld  Enclc. 

Occasional  specimens  have  been  taken.  Fragments  of  one  are 
in  my  possession, 

CATHABTID-aS. 

100.  Cathar'al  anta.     Turkey  Buimrd. 

Very  i-arc ;  formerly  common,  according  to  the  statements  of 
old  residents.     Have  seen  several  in  an  adjoining  county. 
COI.UUBID.S1. 

101.  EetapUtet  migratoriai.    Wild  Pigpon. 

Migratory ;  a|ipears  in  immense  flocks  in  some  seasons. 

102.  Zsnaidnra  earoIinaniU.     Cftrolina  Dove ;  "  Turlfe  Vove.'' 

Breeds  regularly;  abundant. 

HELEAGRIDJG. 
10:i.  Kelsagru  gkllipavo  amgrioana,     \VM  Turkr>', 

Resident ;  no  longer  common ;  a  few  are  killed  in  the  mountains 
every  year. 

TETBAONIDJE. 

104.  Bonala  amb«IU.     Ruffled  (Inujo;  "  Phi-s-ont.- 

A  well-known  game-bird ;  resident,  common. 

105.  Ortri  Virginiann*.     Quail;  "  Hob-white. "' 

Resident,  common ;  neither  this  nor  the  last  species  as  abundant 
as  in  former  years. 
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CHABADBIIDJE. 

106.  JEgUlitaiVOOifenu.     Killdeer  Plover. 

Summer  resident ;  abundant. 

SCOLOFACIDiE. 

107.  Philohela  minor.    Woodcock. 

Common ;  have  seen  it  as  early  as  March  13. 

108.  Oallinago  wilsoni.    Snipe. 

Summer  resident. 

109.  Tringoide«  maouUrina.    Spotted  Sandpipor. 

Common  in  summer ;  breeds. 

ABDEIDiE. 

110.  Ardea  herodiaa.    Gt.  Blue  Heron. 

Migratory,  occasional;  have  two  specimens  in  my  collection, 
shot  on  the  Loyalhanna  Creek. 

111.  HerodLai  egrotta.    Gt.  White  Egret. 
Migratory ;  irregular. 

1 12.  Butorides  viroaoena.    Green  Heron. 

Quite  common  in  summer ;  breeds. 

1 13.  Botanrus  mugitant.    Bittern; 

Not  common  ;  have  one  specimen  shot  by  Mr.  J.  C.  Head,  of 

Latrobe. 

BALLIDJE. 

114.  Ballns  virginianns.    Virginia  Rai^ 

Summer  visitant. 

115.  Poriana  oarolina.    Carolina  Rail:  Sora. 

Mr.  G.  N.  Beckwith,  of  Latrobe,  reports  it  common.  Mr.  G. 
H.  Adams,  agent  of  the  P.  R.  R.,  gave  me  the  only  specimen  I 
have  seen  in  Westmoreland.  It  was  found  in  a  flight-car  at 
Beatty  Station. 

116.  Fnlioa  amarioana.    Coot;  ''MudUen." 

Rather  common. 

ANATIDJE. 

117.  Cygnaa  eolnmbiaiias.    Am.  Swan. 

Occasionally  shot  on  the  Loyalhanna  Creek. 

118.  Bemiola  oanadaniii.    Wild  Goose. 

Migratory ;  rather  common. 

1 19.  Anai  boaoai      Mallard  Duck. 

Mr.  G.  N.  Beckwith  assures  me  of  the  occurrence  of  this  and 
the  next  two  species. 

120.  Anai  obioura.     Black  Duck ;  Dusky  Duck. 


W  PBOCEEDinoa  of  the  academy  op  [IM8, 

121.  DaflUtOQU,      PinUil.  ^H^^J 

ISZ.  anarqudali  atToUneiHii.    OrFcn-wtDiced  Tual.  ^^^^H 

Mi){nitory.  ^^^^^H 

1S3.  QnerqutdDla diiBon.     Blue-wini^ciJ  TimiI,  ^^^^^| 

More  rrequent  than  the  lost.  ^^^^H 

IS-i.  Alx  ipaua.     Wwd  or  ^umriier  Duck.  ^^^^^^| 

Hummer  resident;  breeds.  ^^^^^| 

12a.  Follgnlft  mkriU.     Scau^i  Dusk;  BlMk-bckd.  ^^^^^H 

Uigrutory;  usually  abundant.  ^^^^^| 

12(1.  Fulignla  hrina  amerioMia.    Ked-hind.-  Poshinl. 

Probably  migratory. 

127-  Clugalk  Klbaola.     Dafflc-hciid  Husk  i  Kullcr-hall. 

Migratory  ;  common. 

138.  HiraldB  ^lioiklu.     I.uDK-Uileii  Duok. 

On  February  5,  1881,  Mr.  Harry  Chambers  shot  a  male  of  this 
species,  od  the  creek  at  Latrobe.     It  is  the  only  instanoe  of  the 
occurrence  of  this  maritime*  duck  ao  Tar  inland,  so  fai-  as  T  am 
aware. 
129.  Eriim&tnrB  mbid>.    Ruddy  Duck. 

Migratory ;  abimdant  in  spring, 
1:10,  Ibrgss  iiMTgkBMt.    QodiaDdBr;  Pish  I'uuk. 

Ei'gularly  migratory, 

I'll.  Ilargiii  lemtUT.     Red.breuted  Merganser. 

Migratory,  occasional. 

132.  Hflrgnl  oaoQlUtU.     Hoodod  MergHnser. 

Irregularly  migratory. 

Z.ARID.Si. 

1:1:1.  larni  d«l«W>TaDllt.     Ring-billed  Onil. 

I  have  a  specimen,  shot  on  the  Loyalhanna  Creek,  May  T,  1881. 
Other  species  of  gulls  doubtless  visit  our  streams  during  migration. 

COLYMBIDiE. 

l:)4.  Colrmbnl  torqaatiLi.     Loua ;  Ut.  NorHiem  Diver. 

Migratory ;  a  few  are  shot  every  season  by  the  gunners. 
PODICIPIDai. 

136.  PodUiptl  eomntni.     Dorned  Orebe. 

Rare ;  Mr.  Harry  Chambers  gave  me  a  specimen  which  he  shot 
on  tbe  Loyalhanna  Creek.     This  is  the  only  instance  of  its  occur- 
rence that  I  can  cite. 
136.  Fodilymbai  podioipei.    Pied-billed  Grebe;  "  Dipper." 

Resident ;  well  known  to  gunners  everywhere. 
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Mabch  6. 
Mr.  Geo.  W.  Tryon,  Jr.,  in  the  chair. 
Twenty-six  persons  present. 

Permian  Fishes  and  Reptiles, — Prof.  Cope  exhibited  some 
specimens  of  fishes  and  reptiles  from  the  Permian  formation  of 
Texas.  One  of  these  was  a  new.  species  of  Orossopterygian  fish 
which  he  named  Ectosteorhachis  ciceroniuSj  which  exhibited  some 
important  characters  of  the  posterior  cranial  region.  He  stated 
that  the  base  of  the  skull  consists  of  ossified  parachordals,  and 
these  embrace  the  chordadorsalis  posteriori}^  and  are  continued 
for  a  short  distance  posteriorly  as  a  tube.  Anteriorly  the  chordal 
groove  is  open.  Trabeculae  not  ossified.  He  considered  the 
cranial  structure  to  be  an  excellent  illustration  of  a  permanent 
embryonic  type. 

The  most  interesting  reptile  was  a  new  genus  which  occupies  a 
place  between  the  Pelycosauria  with  molar  teeth,  and  those  with 
raptorial  teeth,  but  with  more  resemblance  to  the  former,  or  Dia- 
dectidse.  The  teeth  are  placed  transversely  in  the  jaws,  but  the 
crowns  terminate  in  an  incurved  apex,  without  ledge.  He  named 
the  genus  Chilonyx,  and  referred  it  provisionally  to  the  Bolo- 
sauridae.  The  typical  species  is  the  Boloaaurus  rapidens  (Cope, 
1878),  an  animal  with  a  skull  as  large  as  that  of  a  hog,  and  with 
robust  limbs.  The  surface  of  the  skull  is  divided  hy  grooves 
into  numerous  swollen  areas,  and  some  of  these  are,  on  the  lateral 
occipital  region,  developed  into  tuberosities  like  the  rudimental 
horns  of  the  Fhrynosoma  douglassi. 

Phenomena  of  Glaciation. — Professor  Heilprin,  referring  to 
his  former  communication  on  the  phenomena  of  glaciation,  stated 
that  if  the  principles  laid  down  by  him  as  to  the  limitation  (in 
height)  of  a  polar  ice-cap  be  correct,  then  the  same  principles  must 
likewise  hold  good  for  all  portions  of  the  earth's  surface.  In  other 
words,  given  an  elevation  of  sufficient  magnitude,  then  the  upper 
portion  of  the  same,  by  virtue  of  its  rising  above  the  cloud-line, 
must  be  either  bare  of  snow  or  covered  only  with  a  comparatively 
feeble  thickness  of  the  same.  This  view,  which  the  speaker 
believed  was  first  enunciated  by  Humboldt,  receives  confirmation 
from  observations  made  on  the  Alps  and  on  other  high  mountain 
peaks.  Thus,  according  to  Tschudi,  only  a  comparatively  very 
feeble  thickness  of  snow  falls  on  the  Alpine  summits  above  an 
altitude  of  about  10,800  feet,  the  heavy  precipitation  being  princi- 
pally confined  to  a  zone  comprised  between  7000  and  9000  feet. 
The  brothers  Schlagintweit  determined  the  cumulus  line  in  the 
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same  rogion  to  He  at  a  general  elevation  of  8-9800  feet,  above 
whicli  Btorms  were  of  only  escepiional  o<'CurreDoe,  and  the  atm'ia- 
phere  iiBimlly  ck-ar  and  serene.  These  observations  as  to  fcelile 
pi-ecipitation  were  further  conflnucd  by  Dollfuss,  who  found  thit 
on  the  Th^odulp  Pass  (10,800  feet)  the  total  prvotpiiation  for  the 
six  winter  monlhB  amonnted  to  only  Tj  feet  of  snow.  On  tbe  St, 
OotUard,  on  the  other  band,  at  an  elevation  almost  exactly  4000 
feet  lower,  nearly  the  anme  quiiDtity  fell  in  a  eingte  itny,  Affain, 
on  the  Grimnel  (6150  feet)  Agaesiz  fouiiil  the  winter  sriow-f^  to 
amount  to  67^  feet.  While,  therefore,  the  highest  Alpine  siunmSts 
generally  appear  to  be  buried  in  an  almost  nn  fat  horn  able  thickness 
of  anow,  there  can  be  but  little  doubt  that  in  actnal  fact  thi6  tltlck- 
nesH  is  but  very  moderate.  This  is  proved  by  the  circumntanoe 
that  nnder  exeeptional  conditions  the  unow  covering  may  nlmost 
completely  disappear  as  a  resntt  of  a  single  season's  melling.  Thus 
in  September,  1842, the  E wi gee bnee horn  was  completely  dismantled 
of  ita  cap,  and  in  I8BO-1862  a  whole  series  of  the  usually  anow. 
clad  peaks  showed  only  patches  of  snow.  During  the  same  pi-riod 
tbe  Strulech  (11,000)  feet  could  be  crossed  without  the  traveler 
encountering  a  single  jmtcb  of  either  hard  or  %otT  snow  (Reclus). 
With  these  facts  before  ns,  we  have  good  grounds  tor  doubting 
whether  any  extraordinary  accumulation  of  snow,  imless  with  a 
much  warmer  climate,  could  take  place  in  the  region  of  the  ftr 
north  (with  a  descending  clond  line)  on  elevations  of  very  great 
magnitude.  Oranting,  however,  the  possibility  of  a  hnge  polar 
glacier  tending  southwanl,  some  ainguliir  facts  are  IdmiljjIii  out  liy 
»  calculation  of  its  rate  of  progression.  Allowing  an  average 
rale  of  one  foot  per  day,  whicli  is  about  tliatof  the  average  Alpine 
ghicicr.  it  would  necessitate  for  a  glacier  wtarting  from  about  the 
sixty-fifth  parallel  of  latitude  a  period  of  no  less  than  2.5,000  years 
for  it  to  have  reached  the  line  of  its  terminal  extension,  the  terminal 
moraine.  But  with  such  an  infinitesimal  slope  as  such  a  glacier 
must  neceesarily  have  had,  it  may  be  qnestioned  whether  its  rate 
of  progression  would  liave  Ijeen  more  than  one-fifth  or  even  one- 
tenth  of  that  which  has*  been  here  given  it.  At  the  average  rate 
of  two  and  one-half  inches  daily,  125,000  years  would  have  been 
rerjuired  for  its  southerly  progression,  ii  period  tlmt  would  nearly 
tide  over  the  interval  between  the  periods  of  greatest  eccentricity 
indicated  by  asti-onomers. 

Professor  Lewis  remarked  that  arguments  drawn  from  meteoro- 
logical conditions  as  they  now  exist  will  not  in  all  cases  apply  in 
considering  the  glacial  epoch.  The  distribution  of  land  and  water 
was  so  different  in  glacial  times  that  meteorological  conditions 
must  also  have  been  different.  He  instanceil  facts  which  he  had 
observed  in  the  vallej'  of  the  Delaware  and  elsewhei-e,  indicatini; 
a  depression  south  of  the  glaciated  area,  which  produced  a  greater 
water  surface  in  the  glacial  epoch,  and  therefore  diltVrent  meteoro- 
logical conditions.  He  remarked  also  that  it  wiis  unsafe  to  found 
arguments  ujion  any  close  analogy  between  the  conditions  of  local 
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glaciers  or  isolated  peaks  and  the  great  ice  sheet  of  the  glacial 
epoch.  While  analogies  might  be  drawn  from  the  glacier  of 
interior  Greenland  or  from  the  Antarctic  ice-cap,  he  thought  that 
erroi*s  often  arose  from  a  too  close  comparison  with  more  local 
centres  of  glaciation. 

Referring  to  the  subject  of  glacial  motion,  Professor  Lewis  said 
that  while  there  were  not  yet  Hufflcient  facts  at  hand  to  determine 
its  rate,  its  general  direction  and  continuity  were  clearly  shown 
in  the  striae  on  elevated  summits.     He  spoke  of  the  importance  of 
distinguishing  these  high-level  striae  from  those  occurring  in  valleys, 
remarking  that  erroneous  conclusions  had  frequently  been  drawn 
from  an  examination  of  maps  of  striae,  where  the  relative  elevation 
of  the  individual  stnae  was  not  noted.     While  the  striee  upon 
mountain  summits  indicate  the  general  direction  of  the  top  of  the 
ice,  and  are  uniform  over  large  areas,  those  in  valleys  show  merely 
the  local  movement  of  the  lower  strata,  and,  conforming  more  or 
less  to  the  direction  of  the  valley  in  which  they  occur,  vary  in 
each  locality  and  are  therefore  of  minor  importance.   A  s  an  instance 
he  described  some  striae  near  White  Haven,  Luzerne  Co.,  Pa. 
Those  in  the  valley  of  the  Lehigh  near  the  town  bore  S.  36°  E.  or 
approximately  down  the  valley,  while  on  the  other  hand,  upon  the 
summit  of  Penobscot  Knob,  1100  feet  higher  than  the  valley 
(2250  feet  above  the  sea),  the  striae  bore  S.  10°  W.,  this  being  the 
general  direction  of  ice-flow  across  northeastern  Pennsylvania. 
In  all  cases  the  striae  are  at  right-angles  to. the  terminal  moraine, 
and   they  therefore  point  S.  E.  in  western  Pennsylvania.      He 
gave  other  facts  which  he  had  observed  in  Pennsylvania  and  else- 
where, all  pointing  to  the  continuity  of  action  and  consequent  great 
size  of  the  glacier.     He  spoke  of  the  probable  analogy  between 
the  Antarctic  ice-cap,  some  2500  miles  in  diameter,  and  the  Polar 
ice-cap  of  glacial  times,  and  mentioned  Croll's  estimate  that  the 
former  is  twelve  miles  thick  at  its  centre.     In  speaking  of  a  Polar 
ice-cap,  he  did  not  mean  to  imply,  however,  that  the  ice  was 
necessarily  thickest  dii  the  Pole.     As  in  Europe  the  mountains  of 
Scandinavia  and  Scotland  were  probable  centres  of  glaciation,  the 
glaciei*s  from  which  joined  to  form  the  great  mer-de-glace,  so  in 
America  either  Greenland,  Labrador,  the  Hudson  Bay  region,  or 
elsewhere,  may  have  been  centres  from  which  glaciers  gi-ew  Anally 
to  coalesce  into  one  mass  of  ice,  the  top  strata  of  which  flowed 
southward  to  the  great  terminal  moraine. 


March  13. 
The  President,  Dr.  Leidy,  in  the  chair. 
Thirty-nine  members  present. 
The  death  of  Henry  Scybert,  a  member,  was  announced. 
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A  paper  entitled  "On  tlie  mutiuil  relntionaof  the  Bunolliomii 
Mammalia,"  by  Kdw,  D.  Cope,  wiis  presuntod  for  ptiblicNtion. 

Cryntallued  Serpentine  from  Delaware. — Professor  H.  Gakviu. 
Lewis  remarked  tbat  a  ehort  time  ago,  hi§  venerable  ft-iend.  Dr. 
Inaao  Leajiad  lianded  him  for  examination  a  specimen  of  Ueweylitc 
from  Way's  feldnpar  qiiarrj',  near  Wilmington,  Delaware,  upon 
which  were  some  crystals  of  an  unknown  micaceous  substance. 

The  white,  waxy  deweylite,  weathering  to  a  pale  yellow  color  on 
the  surface,  contains  numerous  angular  fragmenta  of  traosparent 
quartz,  which  vary  iji  size  from  microecopio  dimensions  to  frag- 
ments two  iuchea  long  by  one-half  inch  wide.  In  all  cxses  tiit-»e 
IVagments  are  perfectly  sharp  and  are  generally  rhomboidal  in 
shspp.  These  rhombic  clearagc  fragments  are  just  such  ns  would 
he  produced  by  throwing  a  heated  crystal  of  qunrtx  into  oold 
water.  Under  the  microscope,  the  quaitz  is  shown  to  contain 
hair-like  mtcrolites  and  minute  oval  cavities,  the  major  axes  of 
which  arc  usually  placed  in  one  direction.' 

Thodeneylitealsocontnins  irregular  masses  of  feldspar  ralbite), 
which  are  more  or  less  altered  into  deweylite.  Unlike  the  Cna- 
ments  of  quartz,  these  feldspar  nodules  are  almost  invariaUy 
rounded  in  outline,  as  though  partially  dissolved  away  The 
fi-ldspar  has  lost  both  its  luntre  and  its  hardness.  It  has  a  waxy 
appearance,  and  its  hardness  is  reduced  to  4-5.  In  some  spec!- 
inens  one  end  is  more  altered  than  the  other,  and  it  is  evident  that 
the  deweylite  is  the  result  of  tlie  alteration  of  iilliite. 

The  third  mineral  in  the  deweylite  is  in  the  form  of  plates  or 
crystals  of  a  micaceous  substance  of  a  pale  smoky  pearl  color  with 
a  faint  greenish  tinge.  The  plates  may  be  several  inches  in  diam- 
eter, and  are  traversed  by  numerous  joints  or  cracks  filled  with 
deweylite,  which  are  generally  inclint'd  to  one  another  at  angles 
of  60^  and  120°.  The  ciystnls  appear  to  be  sections  of  an  ortho- 
rhombic  crystal,  bounded  by  six  jirismatic  planes,  whose  angle  of 
intersection  is  120°.  In  the  poJariscope,  tlib  mineriil  is  seen  to  be 
doublj' refracting,  and  is  biaxial  witu  a  small  optic-axial  divergence 
(probably  between  10^  and  20'=),  the  hyperboles  being  indistinct. 

It  has  a  strong  pearly  lustre,  an  eminent  basal  cleai'age, almost 
micaceous,  and  is  brittle.  It  has  a  hardness  of  2'h,  and  specific 
gravity  of  241.  It  is  translucent,  and  by  transmitted  light  is 
grayish  or  greenish  yellow. 

In  the  closed  tube  it  gives  off  water  and  decrepitates  Hiightly, 
becoming  blaekisJi  gray  or  dark  steel -colored.  In  the  blow-pipe 
flame  it  blackens,  then  turns  white,  exfoliates  slightly,  and  fuses 
with  boiling  at  4'6  to  a  white  bead.  In  the  salt  of  phosphorus 
bead  it  dissolves  completely  to  a  clear  glass  wliit:h  becomes  milk- 
white  in  a  cold  saturated  bead.    With  (■()lialtic  nitrjite  on  charcoal 

'  r.  Further  notCB  on  indusiohsin  ts^mn     Ish:ic  Lc;i,  Pro<;.  Acad,  Nat.  Sc. 
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it  tarns  pink.     It  is  decomposed  by  hydrochloric  or  sulphuric 
acid  without  gelatinization. 

At  the  request  of  Professor  Lewis,  Mr.  Reuben  Haines  had 
made  an  analysis  of  the  mineral  with  the  following  results : — 

SiO, 43-63 


MgO 
PeO 
AUO3 
H,0 


39-n 

0-78 

2-23 

13-20 


99-55 

Mr.  Haines  determined  the  specific  gravity  in  a  specific  gravity 
bottle  containing  a  thermometer,  the  weighing  being  done  at  60^  F. 

From  the  compK)sition  as  well  as  from  its  physical  characters 
tlie  mineral  appears  to  be  a  true  serpentine.  Its  optical  characters 
show  that  it  is  crystallized,  and  not  a  mere  pseudomorph.  If  so, 
the  crystallization  of  serpentine  is  micaceous,  as  already'  surmised 
by  Professor  Dana.^  * 

As  the  deweylite  is  the  result  of  the  alteration  of  feldspar,  so 
the  seri)entine  has  been  altered  from  mica  (muscovite).  The  rela- 
tive amount  of  muscovite  in  the  adjoining  graphic  granite  is  about 
the  same  as  that  of  the  micaceous  serpentine  in  the  deweylite. 
Moreover  in  certain  specimens  of  feldspathic  deweylite,  where  the 
feldspar  is  not  completely  altered,  there  occur  crystals  of  hydro- 
muscovite  (margnrodite)  in  place  of  the  micaceous  serpentine. 

Thus  it  is  evident  that  the  serpentine  is  changed  from  mica. 
Were  it  not  for  the  ready  cleavage  and  the  special  optical  charac- 
ters of  the  serpentine,  it  should  be  regarded  merely  as  a  pseudo- 
morph. The  occasional  markings  at  angles  of  120^,  though  scarce 
and  imperfect,  are  in  harmony  with  the  same  character  belonging 
to  several  other  micaceous  species  among  the  magnesian  hydrous 
silicates,  and  indicate  a  close  relationship  between  the  serpentine 
group  and  the  Vermiculite  group  of  minerals. 

It  is  interesting  to  find  in  the  quartz,  deweylite  and  serpentine, 
just  described,  such  complete  evidence  that  they  have  been  derived 
from  the  direct  alteration  of  graphic  granite  ( pegmatite).  While 
the  albite  and  muscovite  have  changed  into  deweylite  and  serpentine 
respectively,  the  quartz  has  been  broken  up  into  cleavage  frag- 
ments, and  scattered  through  the  deweylite.  This  fracturing  of 
the  quaitz  may,  perhaps,  give  a  clue  to  the  method  of  alteration. 
As  Uunt^  has  suggested,  in  an  early  period  of  geological  history, 
when  the  earth ^s  crust  was  hotter  than  now,  and  when  a  high  tem- 
perature existed  even  at  slight  depths,  thermal  waters  would  abound 
and  chemical  changes  would  be  rapid.  Should  such  waters,  highly 
charged  with  magnesian  salts,  come  in  contact  with  the  heated 


^  System  of  Mineralogy,  p.  465. 
•  Chem.  and  Geol.  £66s^yu^  p.  306. 
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feldeiMthid  rooks,  there  migbt  re  suit  such  h  change  aa  ia  Itere  stiowD 
to  hare  oociiired.  Certain  facts  nhich  the  speaker  bad  observed  is 
the  ecrpeatiiie  depoeitf  of  Chester  County,  Penna.,  notabty  in 
Brititon's  qunrry,  indicate  that  a  change  from  a  granitic  dyke  into 
serpentine  is  not  an  nncoininon  occurrence. 

The  two  points  of  interest  offered  by  the  specimens  here  ilesctibed 
are,  1.  Tile  crystallization  of  serpentine,  as  shown  by  its  optical 
character ;  2.  The  direct  alteration  of  the  feldspar  and  mica  of 
graphic  ((ranite  into  the  m&gnesian  minerals,  deweylite  and  kt- 
pentine,  while  the  quartz  has  been  fVactured. 


Conlraction  of  Vf.gelahl^:  Tieauex  Under  Fr<M. — At  the  last 
meeting  of  the  Botanical  Section,  Mr.  Meeiian  referred  to  a 
prevalent  oiiinion  that  the  liquid  in  vegetable  tissues  cougealid  ■« 
ordinary  liquid  does,  and,  expanding, *ften  caused  trees  to  linr«i 
with  an  explosive  sound.  Mr.  Mcehan  made  exptfriments  will* 
young  and  vigorous  trees,  varying  from  one  foot  to  three  feet  in 
cirfumference.  They  were  carefully  measured  in  early  winter  wb*n 
the  thermometer  was  nl^ut  40^^,  and  afiain  alter  they  had  been 
exposed  for  many  days  tu  a  temperature  below  freezing  point, and, 
at  the  time  of  meaenrement,  to  1 0  -  above  zero. 

e  there  the  slightest  evidence  of  expansion,  while 
a  large  msple  [Acer  daxijcorpum),  of  3  feet  11^ 
inches  round,  thei-e  appeared  to  l>e  a  contraction  of  ^  iiicli.  This 
was  the  largest  tree  experimented  with.  In  dead-wood  soakod 
with  wnliT,  there  wiis  an  evident  expnnsion ;  and  the  cteavngc  with 
explosion,  noted  in  the  ease  of  forest  trees  in  high  norlltern 
regions,  ui:iy  n>sult  from  the  freezing  of  licpiiil  in  the  centre  ur 
less  vitnl  part-f  of  the  i  ninks  of  trees. 

In  (tome  hauly  succulents,  however,  instes<l  of  expan«io»  wider 
frost,  tliert'  whs  a  niarkeil  contraction.  The  joints  or  BMtion.i  of 
stem  in  Opunlia  Jtajine»]iii  anil  0.  Miimuurieimg,  slirink  remark- 
ably with  the  lowering  of  the  temperature.  As  soon  as  the  ther- 
mometer psBses  the  freezing  point,  the  shrinkage  is  so  gi-eat  tbat 
the  whole  surface  has  the  wrinkleil  ap|>earance  preseut«d  by  the 
face  of  some  very  aged  person.  A  piece  of  Opunlia  Rafine^qvi, 
which  in  >'ovcml)er  measured  4  inches  in  length,  is  but  8^  now, 
and  is  not  half  the  thickness  it  whs  in  the  autumn.  In  the  winter 
when  tlip  lliermometer  was  down  to  IC^  above  zero,  the  pen-knife 
penetrated  the  tissue  just  as  easily  as  in  summer,  and  no  trace 
could  be  discovere<l  of  congelation  in  the  juices  of  the  plant. 
Otiier  succulents  exhibited  more  or  less  signs  of  shrinkage  under 
extreme  cold.  Mamillaria  Ntilfnllii,  and  M.  mvipara,  witli 
Erkinncai'hin  Simpsont,  a  mamilloac  form,  dr«w  the  mammie 
upwards,  and  had  them  appressed  as  closely  aB  the  spines  would 
allow — and  some  speeies  of  Senipervivum  did  the  same.  This 
could  only  be  accomplished  by  tlie  coutmction  of  the  mnin  axis 
from  the  a|>cx  downwards,  Sednm  Hispanic iim,  which  has  not  a 
succulent  axis,  eontracts  itc^  leaver  into  longitudinal  wrinkles,  pre- 
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senting  tbe  appearance  of  being  withered  or  dead.  They  expand 
again  in  a  few  daj's  of  temperature  above  the  freezing  point 
Specimens  of  this  Sedum^  and^of  Opuntia  Missourterms^  preserved 
just  above  freezing  point  under  glass,  did  not  shrivel — and  a  plant 
of  Echinocactus  Simpsoni.  taken  under  cover,  after  the  mammse 
had  been  appressed  by  frost,  expanded  them  to  its  summer  con- 
dition in  a  short  time  afterwards. 

Assuming  from  these  facts  that  the  liquids  in  plants  which  are 
known  to  endure  frost  without  injury,  did  not  congeal,  it  might  be 
a  question  as  to  what  power  they  owed  this  successful  resistance. 
It  was  probably  a  vital  power,  for  the  sap  of  plants,  after  it  was 
drawn  from  the  tree,  congealed  easily.  In  the  large  maple  tree 
alread}'  referred  to,  the  juice  not  solidified  in  the  tree,  exudes 
from  the  wounded  portions  of  branches  and  then  freezes,  hanging 
as  icicles  often  six  inches  long  from  the  trees. 


March  20. 
The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-eight  persons  present. 

Note  on  a  New  Gold-purple. — ^Dr.  Georoe  A.  Konig  stated  that 
while  experimenting  with  a  solution  containing 


Ca,H,As,0,    . 

^    6-242 

CaSO^     . 

=-    2-983 

CaCl,      .        . 

=    4-890 

MgCl,     .        .        . 

=    2-736 

AuCl,      . 

==    0-112 

H,As04 

=  10-290 

26-163  grains  per  liter, 
he  observed  that  upon  adding  to  it  ver}'  slowly  a  solution  of 
one  part  of  crystallized  ferrous  sulphate  in  ten  parts  of  water, 
stirring  vigorously  after  each  drop,  at  first  a  white  turbidity 
formed  which  gradually  assumed  a  very  rich  purple  color.  The 
flocculent  precipitate  settles  completely  in  twenty-four  hours,  but 
may  be  collected  on  a  filter  at  once.  Sometimes  the  purple  color 
develops  gradually,  requiring  several  hours,  the  precipitate  being 
white  for  some  time.  This  result  obtains,  when  less  ferrous  salt 
is  added  than  required.  One  cub.  cent.,  containing  i^j^  milligr.  of 
gold,  of  the  above  solution  with  ^  cub.  cent,  of  ferrous  solution, 
developed  a  very  fine  precipitate.  Sometimes  the  purple  does 
not  develop  at  all ;  the  precipitate  turns  bluish  gray  and 
remains  so.  '  ;. 

This  purple  substance  can  be  driiBdat  100°C.  without  change  of 
color.  Heated  to  red  heat  the  pieces  assume  a  glazed  appearance 
and  turn  black ;  but  the  fine   powder  again  shows  a  blue-purple 
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color.    The  purple  Dbtnineil  from  250  cub.  cent,  of  the  snlutba 
contained 

Aa,0,  .         .         =  0-0583  gram. 

Pe,0,  .         .         =  (10340      " 

Gold  (All)  .  =0-0188      " 

Ca80.  .         .         =  0-OOSO      " 

The  only  Kold-piirple  heretorore  known  was  the  Purple  of  CawitUi 
obtained  by  adding  a  mixture  of  stannic  and  stannous  chlorides 
to  a  dilnte  (fold  solution.  Authors  are  divided  in  their  opinions 
as  to  whether  the  gold  is  contained  thertin  in  the  metallic  state 
and  only  mechanically  admixed  as  a  red  allotropic  modificatloa, 
or  chemically  combined  as  gold  dioxide.  The  ajjeaker  hat 
inclined  hitherto  to  the  first  view,  and  finds  in  thia  ferric  areeniatt 
ffold-purpU,  physically  so  very  analagous  to  the  atannic  nold- 
purple,  a  strong  support  to  the  mechanical  hypothesis.  Dilute 
hydroctiloric  acid  decomposes  this  purple  at  once  into  brown 
gold,  and  arse ni CO- ferric  solution. 

A  Flint  Nodule  frovi,  the  Greenland  of  New  Jeraey.—PwL 
Lbidy  directed  attention  to  a  Hint  nodule,  presented  this  evcninei 
obtained  from  the  greenaand  of  Peniberton,  N.  J.  Tt  is  discoid, 
about  the  size  of  a  dollar,  pitted  and  smooth,  homogeneous  and 
bluish  black,  and  exhibita  no  trace  of  organic  remains.  He. 
remarked  that  as  flint  nodules,  regarded  to  be  of  organic  origin, 
were  so  exceedingly  abundant  in  the  chalk  formations  of  Europe, 
he  had  wondered  that  «iiniUr  nodule?  were  not  of  more  frequent 
occurrence  in  the  greensand  deposits,  of  contemporary  age,  in 
our  country.  The  nodule  presented  was  tlie  only  one  of  the  kind 
he  had  ever  seen  from  the  New  Jersey  marl. 

March  27. 
Mr.  Geo.  W.  Tryon,  Jr.,  in  the  chair. 
Foity-tivc  jjersons  present. 

April  3. 
Rev.  Dr.  Henet  C.  McCook,  Vice-President,  in  the  chair. 
Thirty-eight  persons  present, 

A  paper  entitled  "Aztec  Music,"  by  11.  T.  Cresson,  was 
presented  for  publication. 

The  following  was  ordered  to  be  printed  :  — 
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0!f  THE  MUTUAL  BELATI0H8  OF  THE  BUHOTHSBIAV  MAMMALIA. 

BY  E.  D.  OOPE. 

The  Dame  Bunotheria  was  proposed  by  me  for  a  series  of 
Mammalia  which  resemble  in  most  technical  characters  the  Eden- 
tata and  the  Rodentia.  That  is,  they  agree  with  these  orders  in 
having  small,  nearly  smooth  cerebral  hemispheres,  which  leave 
the  olfactory  lobes  and  cerebellum  entirely  exposed,  and  in  some 
instances  the  hemispheres  do  not  cover  the  mesencephalum  also. 
From  the  two  orders  in  question,  however,  they  are  easily  distin- 
guished. Their  enamel-covered  teeth  separate  them  from  the 
Edentata,  while  the*  articulation  of  the  lower  jaw  is  different  ft*om 
that  found  in  the  Rodentia.  It  is  a  transverse  ginglymus,  with 
a  postglenoid  process  in  the  Bunotheria,  as  distinguished  from 
the  longitudinal  groove,  permitting  anteroposterior  motion,  of  the 
Rodentia. 

Such  a  group  as  is  thus  characterized  will  include  two  existing 
groups  recognized  as  orders — the  Prosimiae  and  the  Insectivora. 
The  latter  group  has  always  been  a  crux  .to  systematists,  and 
when  we  consider  the  skeleton  alone,  as  from  the  standpoint  of  the 
palaeontologist,  the  difficulty  is  not  diminished.  Various  extinct 
types  discovei*ed  in  latter  years,  chiefly  in  the  Eocene  forinations, 
have  been  additions  to  this  intermediate  series  of  forms,  giving 
even  closer  relations  with  the  orders  already  adjacent ;  t.  e.,  the 
Edentata,  the  Rodentia,  the  Prosimiae,  and  the  Camivora.  As  is 
known,  the  groups  corresponding  to  these  orders  have  been 
named  respectively  the  Tseniodonta,  Tillodonta,  Mesodonta,  and 
Creodonta..  With  great  apparent  diversity,  these  suborders  show 
unmistakable  gradations  into  each  other  and  the  two  recent  orders 
already  mentioned.  As  such,  I  may  mention  Fsittacotherium, 
which  relates  the  Tseniodonta  and  Tillodonta ;  Esthonyx^  which 
relates  the  Tillodonta  with  nearly  all  the  other  suborders; 
Achsenodon,  which  connects  Creodonta  and  Mesodonta,  and 
CynodontomyH,  which  may  be  Mesodont  or  Prosimian.  Then 
the  existing  Chiromys  most  certainly  connects  Tillodonta  and 
Prosimiae. 

My  original  definitions  of  the  suborders  of  the  Mesodonta,  given 
in  vol.  ii  of  the  U.  S.  Geological  Survey  under  Capt.  G.  M. 
Wheeler,  p.  85,  omitted  the  Prosimise,  and  embraced  a  number 
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of  cliarac'tero  wLose  aigniflcanee  must  be  reexuroined.  Thta  it  is 
imposaible  to  characterize  tLe  Creudonta  as  lacking  a  trochlear 
groove  of  the  astragalus,  in  view  of  the  form  of  that  element  in 
Menonyx  and  Mioclnenus,  where  the  groove  is  more  or  less  di»- 
tmct.  It  is  impossible  to  distinguish  the  Insectirora  from  the 
Creodonta  by  the  deficiency  of  canine  and  large  development  of 
inoisor  teeth.  In  Bhi/nchoci/on  the  canines  are  large,  and  tlie 
superior  incisors  wanting,  while  in  Cenletes  the  arrangement  of 
these  teeth  is  precisely  as  in  the  Creodonta.  As  to  the  largfl 
Achienodon  and  other  Arctocyonidm,  I  find  no  characters  whatever 
to  distinguish  them  from  tlie  generally  small  Mesodonta. 

In  view  of  these  inconsistencies,  I  have  reexamined  the  subject, 
and  find  the  following  definitions  to  be  more  nearly  coincident  I 
with  the  natural  boundaries  of  the  divisions  of  this  large  order. 
The  importance  of  the  character  of  the  tritubercnlar  superior 
molar  has  recently  impressed  me  (see  Proceedings  of  the 
Academy,  1883,  p.  56),  as  it  had  previously  done  Prof.  Gill. 
This  zoologist  has  already  distinguished  two  divisions  of  th« 
Inaectivora  (without  the  Galeopitkeddee),  by  the  forms  of  the 
enperior  molar  teeth.  The  first  possesses  quadritubercular  molara 
above,  the  second  ifituberciilar.  That  these  types  represent 
importiiiit  stages  in  the  development  of  the  inolar  di'iitition  I  have 
no  doubt.  These  characters  far  outweigh  in  importance  those 
expressing  the  forms  of  the  skull,  matters  of  proportion  only, 
with  which  a  few  systematists  unnecessarily  overload  their  diag- 
noses. Such  characters  are  of  little  more  than  specific  value, and 
serve  to  obscure  the  mind  of  the  inquirer  for  a  true  analysis. 
They  may  he  used  empirically,  it  is  true,  to  determine  relation- 
ships when  the  diagnostic  parts  arc  wanting. 

I  propose  to  transfer  the  Insectivora  with  tritubcrcular  sm)erior 
molars  to  the  Creodonta,  in  spite  of  the  fact  that  some  of  them 
(Mythomys,  Sutenodon,  ChryaochloriS)  have  but  weakly  developed 
canine  teeth,  and  Chrysockloria  has  large  incisors.  As  an  extreme 
form,  Enthonyx  will  follow,  standing  next  the  Tillodonta.  It  will 
then  be  necessary  to  transfer  the  Arctocvonidee  and  all  the 
Mesodonta  to  the  Insectivora,  where  they  will  find  affinity  with  the 
Tupwidm.  These  have  we  1  developed  canines  and  small  incisors, 
as  in  the  extinct  groups  named.  The  Chirumyidx  must  be  dis- 
tinguished from  all  of  the  other  suborders,  on  account  of  its 
rodent-like  incisors,  combined  with  its  lemur-like  feet. 
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The  characters  of  the  six  suborders  will  then  be  as  follows : 

I.  Incisor  teeth  growing  from  persistent  pulps : 
Canines  also  growing  from  less  peraistent  pulps,  agreeing  with 
external  incisors  in  having  molariform  crowns ;    i.  TseniodorUa. 
Canines  rudimental  or  wanting ;  hallux  not  opposable ; 

II.   TillodontcL 
Canines  none ;  hallux  opposable ;  iii.  Dauhentonioidea. 

II.  Incisor  teeth  not  growing  from  persistent  pulps : 
Superior  true  molars  quadrituberculate  ;  hallux  opposable ; 

IV.  Prosimite. 
Superior  true  molars  quadrituberculate ;  hallux  not  opposable ; 

V.  Insectivora. 

Superior  true  molars  trituberculate  or  bituberculate ; '  hallux  not 

opposable:  vi.  GreodarUa, 

While  the  above  scheme  defines  the  groups  exactly,  and,  so  far 
as  can  now  be  ascertained,  naturally,  I  do  not  doubt  but  that 
future  research  among  the  extinct  forms  will  add  much  necessary 
information  which  we  do  not  now  possess.  It  is  possible  that  the 
group  I  called  Mesodonta  may  yet  be  distinguished  from  the 
Insectivora  by  characters  yet  unknown.  But  I  cannot  admit  any 
affinity  between  this  group  and  any  form  of  ''  Pachyderms,^'  as 
suggest  by  Filhol,  or  of  Suillines,  as  believed  by  Lyddeker.' 
Such  suppositions  are  in  direct  opposition  to  what  we  know  of 
the  phylogeny  of  the  Mammalia.  These  views  are  apparently 
suggested  by  the  Bunodont  type  of  teeth  found  in  various 
Mesodonta,  but  that  character  gives  little  ground  for  systematic 
determination  among  Eocene  Mammalia,  and  has  deceived  palae- 
ontologists from  the  days  of  Cuvier  to  the  present  time.  The 
only  connecting  point  where  there  may  be  donbt  as  to  the  ungulate 
or  unguiculate  type  of  a  mammal  is  the  family  Per%ptychid»^  of 
the  suborder  Condylarthra,  The  suborder  Hyracoidea  may  fur- 
nish another  index  of  convergence. 


'  The  internal  tubercle  is  wanting  in  the  last  two  superior  molars  in 
Hymnodan,  This  genus,  of  which  the  osteology  remains  largely  unknown, 
has  been  stated  by  Gervais  to  possess  a  brain  of  higher  type  than  the 
Creodonta.  Prof.  Scott,  of  Princeton,  is,  however,  of  the  opinion  that  this 
determination  is  erroneous,  and  that  Hyctnodon  is  a  true  Creodont  in  this 
and  other  respects.    If  so,  the  genus  will  perhaps  enter  the  AmJblyetonida, 

'  Memoirs  G^logical  Survey  India,  Ser.  x,  1888,  p.  145. 
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The  fkmilics  included  in  ibeae  suborders  will  be  the  foUowinu: 
T*NiODONTA.     Calamodonlidx ;  Ectogartidic. 
TiLLODONTA.      T\llot}ieri\<i«. 
Paobknto»Ioii>ea.     Ghiromyidm. 
PRD8IMT.E.       Targiidm;    (?)  Anaplumorphidir. ;   (f)   Mixodetriidm; 

Lemur  idm. 
iNSECTivoaA.    Soricidst;  Erinaceidm;  Macroncetidee  :  Tupmdg ; 

Adapidm;^  Arctocyonidm. 
Cbbodonta,      Talpidm;   Chrysochlorididee ;  Eslkonychidte;  Cen- 

telidx   (^=  Leplictidar  oliiii);    Oxyafnidx ;    Miadda ;  AmHyc- 

lonidm ;  Meaonychidx. 

r  at  one  time  ca!le<l  this  order  by  the  iiiime  Insectivnra,  a  course 
which  some  zoologist))  tn»y  prcrer.  But  a  name  should  aa  nearly 
&»  possible  adhere  to  a  group  to  which  it  was  first  applied,  and 
whose  definition  has  become  currently  assooiated  with  it.  Suith 
an  application  is  correct  in  Tact,  kqH  is  a  material  aid  to  thn 
memory.  There  are  various  precedents  for  the  adoption  of  a  new 
general  term  for  a  group  composed  of  subordinate  divisions  whiob 
have  themselves  already  received  names. 

In  oi-der  to  determine  the  numl>er  of  internal  tubercles  in  some 
of  tlic  Jn^erlimri.  so  ms  to  auceitaiH  tiii'  iilliiiities  of  some  ques- 
tionable genera,  it  is  first  necessary  to  examine  the  boinologies 
of  the  cusps  of  the  molar  teeth.  The  opossums  are  characterized 
by  the  presence  of  three  longitudinal  series  of  tubercles  on  the 
superior  molar.  The  homologies  of  these  cusps  are  rendered 
clear  by  the  eh.iraeter  presented  by  the  fourth  su|>erior  premolar, 
where  the  anterior  intermediate  is  wantinjj.  The  external  cusps 
are  really  such,  and  are  not  developed  from  a  cinguium  external 
to  the  true  external  cusps,  as  appears  at  first  sight  to  Ikj  the  case 
with  such  animals  as  the  Talpidee.  The  intermediate  cusps  are 
really  such,  although  the  posterior  looks  like  the  apex  of  ft  Y- 
aliaped  external  cusp.  In  Peralherium  the  external  cusps  are 
smaller  than  in  Diddphijs,  anti  the  intermediAte  V's   so   much 

I  Two  S[iecles  of  Peiycodu*  must  be  remove<l  fiom  this  genus  and  family, 
and  be  placed  in  the  (.'reodonta  with  Mioclcenui.  The;  are  the  P.  pehidetu 
and  p.  angulatut,  which  have  the  posterior  ituier  tubercle  of  the  superior 
motars,  a  mere  projection  of  the  cini^ulum.  I  piLtce  them  in  a  new  genus 
which  differs  from  Mioclmiua  in  the  possession  of  an  internal  cusp  of  the 
fourth  inferior  premolar,  under  the  name  of  Chriacut ;  type  C  pelvideni. 
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better  developed,  that  the  type  is  much  like  that  of  the  Talpidx, 
in  whose  neighborhood  I  origini^ly  referred  it. 

This  leads  to  a  consideration  of  the  question  of  the  homologies 
of  the  cusps  in  the  genera  of  the  old  order  of  Insectivora  proper, 
and  of  the  Creodonta.  Mr.  St.  Qeorge  Mivart  has  briefly  discussed 
the  question,  so  far  as  relates  to  the  former  group. ^  He  com- 
mences with  the  primitive  quadrituberculate  type  presented  by 
Gymnura  and  Erinaceus,  and  believes  that  the  external  cusps 
occupy  a  successively  more  and  more  internal  position  till  they 
come  to  be  represented  by  the  apices  of  well  developed  V's,  as  in 
the  ungulate  types.  The  Vs  are  well  developed  in  several 
families,  and  in  Chrysochloris  the  two  Vs  are  supposed  to  be 
united  and  to  constitute  almost  the  entire  apex  of  the  crown, 
while  in  Gentetes  the  same  kind  of  a  V  forms  a  still  larger  part 
of  the  crown. 

I  believe  that  these  conclusions  must  be  inodifled,  in  the  light 
of  the  characters  of  various  extinct  genera,  and  of  the  genus 
Didelphys,  *  In  the  first  place  there  is  an  inherent  improbability 
in  the  supposition  that  the  external  Y's  of  the  superior  molars  of 
the  Insectivora  have  had  the  same  origin  as  those  of  the  Ungulata. 
The  movements  of  the  jaws  in  the  two  groups  are  different,  the 
one  being  vertical,  the  other  partially  lateral.  In  the  one,  acute 
apices  are  demanded  ;  in  the  other,  grinding  faces  and  edges.  We 
have  corresponding  Y's  in  the  inferior  dental  series,  and  we 
regard  those  as  produced  by  the  connection  of  alternating  cusps 
by  oblique  ridges.  In  homologizing  the  superior  cusps,  we  have 
as  elements,  two  external,  two  intermediate,  and  two  internal 
cusps.  The  first  are  opposite  the  external  roots,  and  the  anterior 
internal  is  opposite  the  internal  root. 

First,  as  regards  Gentetes  and  Ghrysochloris.  Besides  the 
strained  eharacter  of  the  h}  pothesis  that  supposes  the  Y-shaped 
summit  of  the  crown  to  represent  two  Y's  fused  together,  there  is 
good  evidence  obtainable  in  support  of  the  belief  that  the  triangle 
in  question  is  the  usual  one  presented  by  the  Greodonta. 

This  clearly  consists  of  the  two  external  and  the  anterior 
internal  cusps  united  by  angular  ridges.  The  form  is  quite  the 
same  as  in  Leptictis  and  Ictops^  and  nearly  that  of  DeltcUherium^ 
where  the  external  cusps  are  present.  Gentetes  and  Ghrysochloris 
only  differ  from  these  in  that  the  external  cusps  are  wanting.     In 


*  Journal  of  Anatomy  and  Physiology,  ii,  188,  figures. 
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addition,  the  latter  genus  prescnU  a  rudiment  of  the  posterior 
inner  tubercle,  as  is  seen  in  Dellatherium.  An  explanation  similsi 
to  tliis  13  admitted  by  Mr.  Mivart  to  apply  to  the  ouspa  of  tbe 
inferior  molar  of  Cenietea.  It  i-eiuainn  to  ascertain  whether  the 
cusp  in  this  genus,  Chrynochlorin,  etc.,  represents  an  intermedisLe 
or  Hot. 

Secondly,  as  regards  the  Talpidai  and  Soricidte,  where  the 
extei-nal  V'a  are  weU  marked.  If  ne  examine  the  external  cospa 
in  the  genus  Didelphya,  we  Bnd  that  the  posterior  one  becomes 
gradually  more  anterior  in  its  position,  until  on  the  second  tme 
molar  it  stands  largely  above  the  inter8}Mce  between  the  roots,  in- 
stead of  over  the  posterior  root.  It  will  also  be  seen  that  the 
anterior  intermediate  tuberde  is  distinct,  and  of  insignificant 
proportions,  while  the  posterior  intermediate  '\n  large  and  is 
related  to  the  posterior  external,  as  is  tlie  apes  of  a  V  toil* 
anterior  base.  In  this  arrangement  I  conceive  that  we  have  an 
explanation  of  the  V'a  of  the  Talpidte  and  Soricidie.  The  tirst 
true  molar  of  Scalops  is  a  good  deal  like  that  of  Dviclpkys,  hut 
the  anterior  cusp  is  larger  and  there  is  no  anterior  intermediate 
cuBp,  while  the  posterior  external  in  of  reduced  size.  The  poste- 
rior V  is  better  developed  thtiu  in  Didelphij^,  but  is  composed  in 
the  same  way,  of  a  posterior  intermediate  cusp,  and  a  posterior 
external  with  a  posterior  heel.  These  are  united  by  stronger 
ridges  in  Scalops,  Condylura  and  Blarina,  than  in  Didelphyx. 
On  the  second  true  molar  in  Scalops,  a  V  represents  the  anterior 
external  cusp  of  the  first  true  molar.  Whether  this  V  has  a  con- 
stitntion  like  the  posterior  one,  t.  e.,  is  composed  of  external  and 
intermediate  cusps  joined,  is  difticnlt  to  determine ;  but  it  is  prob- 
ably so  conati luted.  It  seems  to  be  pretty  clearly  the  casg  in 
Blarina,  whi^re  the  fourth  premolar  and  first  true  molar  may  ijo 
compared,  with  u  resulting  demonstration  of  tlie  correctness  of 
this  view.  In  Condylura,  the  V's  have  become  more  developed 
and  the  external  cusps  reduced,  so  that  the  analysis  is  more 
ditflcult. 

This  interpretation  applied  to  Urotrichug  and  Oaleopithecug 
gives  them  quadritubertulate  molars,  not  trituberculate,  as  deter- 
mined by  Mivart,  Mystomys  is  tri tubercular.  The  int«rmediate 
tubercles  are  present,  but  are  imperrectly  connected  with  the  ex- 
ternal, so  that  V's  are  not  developed  (vide  figures  of  Mivait  and 
Allman),     This  genus  offers  as  much  confirmation  of  the  homology 
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hei*e  proposed  as  do  the  opossums,  but  it  differs  fVom  the  latter 
in  having  the  anterior  intermediate  tubercle  the  larger,  instead  of 
the  posterior.  Mystomys  and  Solenodon  also  confirm  my  deter- 
mination of  the  homologies  in  Centetes} 

In  conclusion  I  give  the  following  synoptic  view  of  the  consti- 
tution of  the  superior  molar  teeth  in  various  genera  of  the 
Bunoiheria. 

Cusps  Present. 


External. 
Intermediate. 
Two  internal. 

i 

External. 
No  interme- 
diate. 
Two  internal. 

External. 
Intermediate 
One  internal. 

1 
Extern^. 
No  interme< 

diate. 
One  internal. 

Mesonyx. 
LeptlctiB. 

No  external. 
No  Interme- 
diate. 
Two  internal. 

No  external. 
No  Interme- 
diate. 
One  internal. 

AdapidiB. 
TnpaBidiB. 

Oymnora. 
Erinacens. 

MyBtomyids 
MioclsBnns. 

Chrvaoobloris 
(2d  internal 
rudimentaiy) 

Centetes. 

GMeopltheeidsB  MaoroeoelididsB  Miaols. 

StypolopbuB. 

Soricidae. 
Urotriohns. 

TalpidsB. 

(Dldelpbys.) 

(CSaala.) 

Oxyaena. 

Gbriacus. 

Deltaiherlum 

Solenodon. 
(do.) 

Esthonyx. 
(2nd  internal 
rudimentary) 

1  This  view  was  first  advanced  by  the  writer  in  the  Annual  Report  U.  B. 
Geol.  Survey  Terrs.,  1878  (74),  p.  472, 
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llev.  H.  p.  McCooK,  D.  D.,  Tioe- Pre  sklent,  in  tlio  chair. 
Thirty -two  jierRoriB  present. 

Nolr.s  tm  Enhinocactun.—  Mr.  Tbouas  Meehan  annouucM,  st 
the  meeting  of  the  Bolanjcal  Section,  the  iliscovery  of  senaltive 
Btamens  in  Echinocactue  Whipplei.  This  peculiarity  had  been 
long  known  in  Ojtuntia  Jtafinesqui  and  allied  species,  as  well  as  in 
Porlulaca,  which,  though  its  natural  oMer  was  regarded  as  very 
distinct  in  syHteme  of  classiUcation,  bad  much  in  comnio>n  witli 
Cactacete.  The  motion  of  the  stamens  when  loinrbed  in  Uiid 
species  of  Eckinovactua  was  not  instant  an  eous.  several  a«condi 
fiometinies  elapsing  before  the  motion  rei»pon<!ed  to  th«  toncb. 
The  flowers  of  this  species  are  unable  to  e.vpnnd  to  any  great 
extent,  on  account  of  ttteir  short  tube,  surrounded  by  long  anil 
still'  rtpines.  If  the  llowera  could  expand  a^  in  Opunlia,  and  the 
stamens  lie  fliit,  as  in  that  genus,  Mr.  Mechtin  suggested  that  the 
motion  might  be  equal  to  that  observed  in  OpvMia.  The  motion 
in  Opuntia  was  not  always  up  towards  the  pistil,  but  might  be 
horizontul.  to  the  right  or  to  the  left  — there  seemed  to  be  no  rnie. 
That  seemed  to  be  the  case  also  in  the  Echinocactue.  The  bending 
was  from  the  base,  as  the  filament  rctaincl  a  perfently  wtraight 
line  during  the  movement. 

Mr.  Meehan  further  remarked  that  in  descriptions  of  eactaceons 
plants,  the  relative  length  of  the  pistil  to  petals  or  stamens  was 
often  given.  He  had  observed  .  that  in  many  species,  about  the 
period  of  the  ejection  of  the  pollen  Irom  the  anther-cells,  the 
stamens  and  style  were  of  about  equal  length,  the  stellate  stigma 
being  just  above  the  mass  of  anthers;  but  the  style  continued  to 
grow  after  the  maturity  of  tlie  anthers,  and,  in  Echinocaclug 
Whipplei,  would  finally  reach  to  near  half  an  inch  above.  He 
had  not  been  able  to  get  any  genera  of  Gaclaceas  to  IVuit  under 
culture  except  Opunlia,  unless  they  were  artideially  poIM'nized. 
By  the  application  of  the  flower's  own  pollen  to  the  stigma,  they 
sometimes  [wrfected  fruit. 

Mr.  Meelinii  also  remarked  that  in  botanical  descriptions, 
EchinocacUis  Whipplei  and  Echinocactus  potyancisfrun  were 
described  as  having  greenish  or  yellow  flowers.  His  plants  had 
bright  purple  flowers,  and  he  had  no  doubt  were  corree  ly  referred 
to  the  S|>ecies  named.     They  were  from  soutliern  Utah. 

Referi-ing  to  Echinoi-actug  taicinatus,  he  remarked  that  speci- 
mens collected  in  New  Mexico  by  George  Vasey,  and  blooming 
under  cultu|;e,  had  the  central  spine  double  the  length  of  the 
others,  wliereas  in  the  figure  in  PfeifTer  they  are  all  represented 
as  uniform,  and  there  were  no  green-edged  sepals  or  bracts  at  the 
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haae  of  the  flower,  as  in  that  figure,  warranting  the  var.  Wrightii 
Eng. 

On  the  Relations  of  Heat  to  the  Sexes  of  Flowers, — At  the 
meeting  of  the  Botanical  Section  on  April  9,  Mr.  Thomas  Mbehan 
referred  to  his  past  communications  to  the  Academy,  showing  that 
in  monoecious  plants  female  flowers  would  remain  at  rest  under 
a  temperature  which  was  sufficient  to  excite  the  male  flowers  to 
active  development.  Hence  a  few  comparatively  warm  days  in 
winter  or  early  spring  would  bring  the  male  flowers  to  maturity, 
while  the  female  flowers  remained  to  advance  only  under  a  higher 
and  mpre  constant  temperature.  In  this  manner  the  explanation 
was  offered  why  such  trees  were  often  barren.  The  male  flowers 
disappeared  before  the  females  opened,  and  hence  the  latter  were 
unfertilized.  He  referred  especially  to  some  branches  of  Gorylus 
Avellana^  the  English  hazel-nut,  which  he  exhibited  before  the 
Section  last  spring,  in  which  the  male  flowers  (catkins)  were  past 
maturity,  the  anthers  having  opened  and  discharged  their  pollen, 
and  the  catkins  crumbling  under  a  light  touch,  but  there  were  no 
appearances  of  action  in  the  female  flower-buds.  There  were  no 
nuts  on  this  tree  last  season.  The  present  season  was  one  of  un- 
usually low  temperature.  There  had^not  been  spasmodic  warmth 
enough  to  bring  forward  the  particularly  excitable  maple-tree 
blossoms.  The  hazel-nut  had  not,  therefore,  had  its  male  blos- 
soms brought  prematurely  forward.  He  exhibited  specimens 
from  the  same  tree  as  last  season,  showing  the  catkins  in  a  young 
condition  of  development,  only  half  the  flowers  showing  their 
anthers,  while  the  female  flower-buds  had  their  pretty  purple 
stigmas  protruding  from  nearly  all  of  them. 

Mr.  Meehan  remarked  that  his  observations  the  past  few  seasons 
had  been  so  carefully  made  that  he  hardly  regarded  confirmation 
necessary,  but  believed  the  further  exhibition  of  these  specimens 
might  at  least  serve  to  draw  renewed  attention  to  his  former  com- 
munications. 


April  17. 
Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  io  the  chair. 
Twenty-two  p^sons  present. 

The  following  was  ordered  to  be  printed  : — 
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AZTEC  HUBir. 
BY    H.    T.   CBE8S0S. 

Primitive  muBJc  seems  to  have  been  timJted  to  a  few  sounds, 
produced  either  by  percussion  or  b,v  means  of  nide  instrument?; 
these  sounds  or  notes  in  most  canes,  as  musical  authorities  uniic 
in  aaserling,  repi-esented  five  tones  of  the  diatonic  scale,  vit.,  tlie 
tonic  or  prime  note,  second,  third,  fifth  and  sixth.  This  would 
indicate  that  most  barbarous  nations  vcre  ignorant  of  the  fourth 
and  seventh  tones  of  the  scales  as  known  to  us.  Among  the 
Aztecs,  whose  remains  show  superior  advancement  in  the  arts,  a 
more  thorough  appreciation  of  music  evidently  existed.  To  speak 
first  of  theirpercussive  music,  the  hubhuetl  or  large  drum  of  thn 
great  temple,  at  the  ancient  pueblo  of  Teuochtitlan ,  was  covered 
by  the  skins  of  serpents,  and  when  beaten  could  be  heard  at  a 
distance  of  several  mites.  Thej'  had  clay  balls  or  rattles  placed 
inside  of  their  grotesque  chiy  images,  also  within  the  bandies 
attached  to  their  earthenware  vessels,  which  are  generally  hollow, 
and  contain  pebbles  or  small  pellets  of  clay. 

The  Poinsett  collection  possesses  sovcdiI  olijeuts  among  its 
interesting  and  valuable  specimens  of  ancient  Mexican  art,  which, 
unfortunately,  are  much  injured  or  almost  destroyed  ;  these  are  in 
til  ■  form  of  a  serpent's  head,  with  protruding  forked  tongue,  and 
have  a  hall  of  clay  placed  within  the  mouth.  The  first-named 
portion  is  attached  to  a  handle  of  ten-a-cotta,  to  which,  after  an 
examination  of  several  specimens.  I  am  inclined  to  think,  were 
joined  large  hollow  cylinders  of  the  same  materia!.  A  portion  of 
these  still  remain  united  to  the  handle,  suggesting  that  they  must 
liave  liccn  concave.  When  shaken  to  and  fro,  the  halt  within  the 
head  of  this  terra-cotta  serpent  rebotmda  from  side  to  side,  thus 
producing  a  clear  sound  resembling  that  given  by  our  American 
rattlesnake  {Crolalus  horridua)  when  irritated.  A  series  of  these 
instruments  may  have  been  used  in  their  religious  ceremonies,  and 
were  no  doubt  placed  upon  cylinders  of  large  size,  balanced  so  as 
to  le gain  the  perpendicular  when  set  in  motion,  and  in  swaying 
from  side  to  side  produced  a  rattling  sound,  suggesting  that  of 
the  serpent  above  mimed,  which  was  esleemed  a  sacred  animal  by 
these  people. 
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The  desire  to  make  imitations  of  objects  by  which  they  were 
surrounded  emit  musical  tones,  was  no  doubt  suggested  by  the 
songs  of  birds  and  various  sounds  produced  by  animals.  Gurney, 
in  his  admirable  work  entitled  the  '*  Power  of  Sound,'-  page  143, 
states  that  the  third  note  of  the  scale  has  had  a  natural  charm  for 
man  as  for  the  cuckoo ;  thus  this  well-known  musical  authority 
recognizes  the  fact  that  certain  musical  sounds  or  tones  were 
agreeable  to  the  ears  of  man  ;  and  hereafter,  in  a  series  of  whistles 
or  pitch-pipes,  exhumed  from  the  sepulchres  of  these  Aztec  people, 
I  will  endeavor  to  show  that  one  of  them  is  pitched  almost 
precisely  in  the  tones  given  by  the  Mexican  Hyladee,  That 
musical  sounds  attract  the  attention  of  barbarians  and  savages, 
is  well  authenticated  by  travelers  and  those  who  have  lived 
amon^  them ;  it  may  therefore  be  supposed  that  these  children 
of  nature  noticed  and  strove  to  reproduce  sounds,  which,  how- 
ever harsh  and  unmusical  to  us,  to  them  were  pleasing,  because 
they  recalled  familiar  objects.  I  am  of  the  opinion  that  the  chat- 
tering of  macaws  and  parrots  can  be  imitated  upon  several  instrn- 
ments  I  have  denominated  bird-calls,  belonging  to  the  Poinsett 
collection,  in  the  Academy  of  Natural  Sciences  of  Philadelphia;  by 
short,  quick  blowing,  they  emit  sounds  very  similar  to  those  given 
by  a  flock  of  the  above-mentioned  birds. 

Wind  instruments  were  known  to  the  Aztecs,  as  above  indicated, 
by  the  bird-calls ;  they  al^o  possessed  flutes,  whistles  made  of  sea- 
shells  and  flageolets  of  baked  clay  or  terra-cotta. 

There  is  a  vase  of  this  last-named  material  in  the  W.  S.  Vaux 
collection,  now  in  the  museum  of  the  Academy  of  Natural  Sciences 
of  Philadelphia,  upon  which  musical  sounds  may  be  produced,  by 
applying  the  lips  to  certain  parts.  This  unique  specimen  of  a  wind 
instrument  was  formerly  in  the  possession  of  my  ft*iend  Professor 
Ijcidy,  and  afterward  came  into  that  of  the  late  W.  S.  Vaux,  Esq. 
It  is  somewhat  Roman  in  form,  of  a  dark  color,  and  ornamented 
by  four  grotesque  masks,  placed  around  the  exterior  edge  or  upper 
rim  of  the  base,  between  which,  and  the  interior  of  the  vessel, 
there  is  a  broad  plane  some  two  inches  in  width,  that  is  perforated 
at  intervals  by  small  slits  at  each  side,  exactly  opposite  the  masks. 
When  covered  by  the  lips  and  blown  into,  these  slits  emit  certain 
musical  sounds  ;  by  closing  one  of  the  e^^es  in  the  masks,  which 
arc  hollow  and  connect  by  means  of  air-passages  with  the  interior 
of  the  vase  and  slits  upon  the  plane  surface,  some  approach  to  a 
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hulf-tone  lower  than  that  produced  bv  leaving  open  the  hcJes,  cm 
be  obtained.  The  discovery  of  the  mnsictil  powers  of  this  vm* 
is  interesting,  and  I  shall  re)>eat  the  account  of  it  given  to  IM 
by  Professor  Leidy  :  •'  Having  been  attracted  by  it«  artistic  tbnn 
and  decoration,  1  bought  the  vase,  nnd  some  time  aflerw»rd  pnv 
needed  to  clean  the  slitn  or  elongated  holes  in  the  rin»  and  eye* 
or  the  masks,  these  being  filled  with  earth ;  in  appWing  my  lip* 
to  the  elite,  so  as  to  blow  out  particles  of  dirt  which  rciDsined 
tliereln.  I  found  to  my  sniprise  that  they  emitted  ntiialcal  sonads," 
Mr.  B.  A.  Barber,  in  a  valuable  article  upon  "  Indian  Ma»i<;," 
contributed  to  the  Jmericnn  NaturaliKi  of  Muroh,  1H83,  page 
270,  mentions  acurioits  wind  instrument  of  turtle-tike  form, which 
was  procurwl  on  the  islnnd  of  Oinetepec,  by  the  late  Dr.  Berendt 
(during  his  recent  excavations  among  tlic  ruins  and  mounds  nf 
Central  America),  which,  by  certain  manipulations,  can  be  mad« 

to  produce  a  number  of  aits "  This  unique  relic  is  the 

first  of  the  kind  found  among  the  remains  of  the  old  NahuatI 
races  which  evinces  any   particular  advancement  in  the  art  of 

{  must  beg  leave  to  difl^r  from  Mr.  Barber  in  this  last  assertion, 
fiom  the  fact  that  in  the  Poinsett  collection  thei-e  exist  Aztec 
flageolets  capable  of  producing  not  only  the  fourth  and  seventh  of 
the  diatonic  scale,  but  also  the  entire  chromatic  scale.  A  deserip- 
tioM  of  one  of  these  flageolets  will  first  be  necessary,  before 
explaining  how  the  above-mentioned  scales  may  be  obtained.  It 
measures  nine  inches  in  length,  and  the  thickest  portion  is  about 
thi'ee-quarters  of  an  inch  in  width — being  generally  in  the  centre 
of  the  flageolet.  The  neck  is  considerably  flattened,  and  measures 
seven-eighthsofan  inch  in  width,  gradually  contractingftt  the  moutli- 
hoie,  and  growing  more  cylindrical  in  form  as  it  approaches  the 
centre  of  the  instrumert.  Viewed  in  profile  a  graceful  curve  fVora 
above  downward  joins  the  neck  to  the  body.  At  the  junction  of 
these  two  parts  may  be  seen  protruding  the  portion  which  I  'have 
denominated  the  clay  reed  {Plate  III,  A);  through  this  the  cur- 
rent of  air  passes  from  the  lungs  of  the  performer  into  the  body 
of  the  instrument,  which  is  pierced  by  four  fltiger-holes. '     The 

'  After  a  careful  soaich  I  am  unable  to  Hnd  in  tlic  Poinsett  collec- 
tion of  Mexican  an ti (initios,  any  Altec  flageolets  pnswsfcinj;  five  Pnger- 
holei^   as   Btal«d  hjr  Mr.   Barber   in   the  Amerif.nn   Nat'iraUit  of  HMch, 
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terminal  portion,  or  bell,  is  slightly  concave  exteriorly ,  of  circular 
form,  and  decorated  with  designs  of  unique  patterns,  which  have 
been  stamped  thereon  while  in  a  moist  condition,  by  means  of 
forms  or  dies ;  some  of  these,  evidently  used  for  a  similar  purpose, 
and  made  of  baked  clay,  are  to  be  seen  in  the  Academy.  The 
internal  portion  of  this  bell  is  hollow,  becoming  convex  as  it 
approaches  the  edges,  and  contracting  at  the  point  of  connection 
with  the  tube  or  barrel,  to  a  thickness  of  half  an  inch.  Around 
this  is  formed  a  small  cup-like  cavity,  which  bears  a  most  important 
part  in  performing  upon  the  instrument.  A  careful  examination 
and  analysis  of  the  construction  of  these  instruments  was  made 
from  a  large  number  of  fragments,  some  of  which  were  splintei^d 
and  broken  in  such  a  manner  that  the  internal  structure  was  clearly 
shown.  It  appeared  that  they  must  have  been  formed  in  four 
parts,  the  neck,  clay-reed,  body  and  foot  or  bell,  which  were 
afterwards  united  together  while  in  a  moist  condition.  Traces  of 
the  sutures,  although  in  most  cases  concealed  by  the  modeling, 
can  be  detected  in  many  of  the  instruments.  * 

It  has  been  asserted  in  the  beginning  of  this  article,  that  the 
fourth  and  seventh  tones  of  the  diatonic  scales  could  be  produced 
upon  these  four-holed  instruments  (Plate  III,  fig.  1),  and  as  this 
assertion  is  somewhat  contradictory  to  most  authorities  who  have 
hitherto  written  upon  the  subject,  my  method  of  proceeding  shall 
be  given  in  detail,  with  the  result  obtained.     I  propose  to  show—* 

I.  That  the  fourth,  seventh  and  octave  tones  of  the  diatonic 
scale  as  known  to  us  exist  in  the  Aztec  instruments. 

II.  That  the  additional  sounds  or  semi-tones,  which  constitute 
the  chromatic  scale,  are  likewise)  present. 

That  the  fourth  and  seventh  tones  do  exist  in  the  scale  of  the 
ancient  Mexicans  or  Aztecs,  and  can  be  produced  upon  their  clay 
flageolets,  will  be  hereinafter  shown. 

The  objection  may  be  raised,  however,  that  although  we,  with 
our  knowledge  of  music,  which  has  only  been  gained  by  the 
experience  and  wisdom  of  centuries,  can  obtain  all  these  tones, 
yet  the  Aztecs  may  have  been  ignorant  of  the  ability  of  the 

1883,  page  270 ;  although  the  ancient  PeruTians  seem  to  have  poflsessed 
flutes  of  this  description,  one  of  which  is  now  in  the  cabinet  of  the 

•  •  •  ' 

American  Philosophical  Society  of  Philadelphia,  and  is  mentioned  by 
Mr.  H.  .8.  Phillips,  Jr.,  their  Corresponding  Secretary,  in  his  interesting 
report  for  1882,  p.  15. 
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instruments  under  uonsi deration  to  produce  tbem.  In  answer  W  ■ 
thie,  I  will  simply  state  that  SHcb  an  objection  would  be  against 
the  evidence  of  historical  and  musical  authorities,  who  have 
deroonetrated  that  musical  instruments  of  all  nations,  even  of  the 
most  savage,  have  been  constructed  with  a  thorough  knowledge 
of  their  full  value  and  ability  in  the  production  of  musical  tones. 
This  is  shown,  even  in  our  day,  by  the  savage-tribes  of  Africa, 
And  those  of  almost  inaccessible  regions  in  Asiti,  who  tboronghly 
understand  the  instruments  in  use  among  them  ;  and  f^om  these, 
we,  with  all  our  knowledge  and  musical  comprehension,  produce 
no  other  tones  than  can  the  natives  themselves. 

The  flageolets,  having  been  tested  and  compared  with  the  fluie 
and  organ,  were  found  to  be  pitched  in  the  following  keys  :  two  of 
similar  color  and  shape  stand  in  the  key  of  C  naiui-al,  and  one  of 
like  color  in  B  natural ;  another,  smaller  in  size,  stands  in  F  sharp, 
and  the  most  perfect  sounds  emitted  came  from  the  flageolet  of  a 
dark  brown  color,  which  was  pitched  in  the  key  of  B  flat ;  upon  this 
instrument  most  of  ihc  experiments  were  conduete<l.  It  was  found 
that  by  covering  all  four  holes  of  the  flageolet  with  the  finger, 
Onatural  was  produced  with  the  bell  open  (Plate  II),  and  by  closing 
this  last-named  portion  with  the  little  finger.  B  flat  could  be  ol> 
tained,  thus  lowering  the  instrument  a  tone  and  a  half  in  sound. 
This  action  I  have  denominated  flnger-stopping,  and  it  is  a  curious 
fact,  that  this  same  methotl  has  been  practiced  by  musicians  of 
our  day  with  the  hand  upon  the  French  horn.  The  fuct  having 
beendemonstruted,that  the  cavity  in  the  cup-shaped  depression  had 
been  used  for  this  pur|)ose,  it  was  necessary  to  find  whether  the 
finger-stopping  could  best  be  accomplished  by  the  fourth  finger 
of  the  right  hand,  or  the  little  finger  thereof.  After  repeated  trials, 
the  little  finger  was  found  best  adapted  to  that  purpose,  which 
obliges  the  musician  to  hold  the  flageolet  in  the  following  manner; 
the  body  of  the  instrument  rests  between  the  ball  of  the  thumb 
and  the  first  or  index  finger  of  the  left  hand,  covering  4  D 
(Plate  II),  thus  supporting  the  instrument.  Hole  No,  3  C  is 
covered  by  the  second  finger  of  the  same  hand,  No.  3  B  by 
the  index  finger  of  the  right  hand,  and  I  A  by  the  second  finger; 
the  little  finger  is  used  as  stated — for  the  finger-stopping.  The 
instrument  being  held  as  above  described,  the  fourth  of  the  scale 
or  E  flat  can  be  obtained  by  half-«losing  the  second  hole  or  letter 
2  B  (Plate  II),  3  C  and  4D  remaining  closed.    The  «eu€n/A,  which 
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is  A  natural,  is  obtained  by  closing  2  B,and  leaving  the  other  holes 
open.  If  these  notes  thus  obtained  be  compared  by  a  competent 
musician  with  any  wind  instrument  of  concert  pitch,  such  as  the 
flute,  the  truth  of  this  assertion  will  be  evident. 

Musical  authorities  seem  to  have  arrived  at  the  somewhat  hasty 
conclusion,  that  the  Aztec  people  were  onl^^  possessed  of  a  knowl- 
edge of  the  so-called  Pentatonic  scale,  but  with  all  due  deference 
to  their  opinion,  I  must  beg  leave  to  differ  upon  this  point,  as  it 
is  not  probal^e  that  intervals  which  are  so  easily  obtained,  were 
unknown  to  artisans  capable  of  manufacturing  these  flageolets  of 
terra-cotta,  pitched  in  different  keys,  and  of  determining  the  exact 
distance  apart  of  the  finger-holes.  This  superior  knowledge  of 
their  artisans  is  still  further  shown  by  the  ingenious  and  scientific 
arrangement  of  the  finger-perforations  made  in  their  whistles,  or  . 
pitch-pipes,  described  hereafter,  which,  when  covered,  reduce  the 
tone  exactly  a  fourth  ;  equaling  the  dominant  of  the  scale. 

The  more  I  study  the  musical  instruments  of  these  people,  the 
firmer  becomes  my  conviction  that  they  must  have  possessed  a 
full  knowledge  of  the  diatonic  and  chromatic  scales ;  which  can 
be  produced  upon  the  four-holed  clay  flageolets  by  any  one  capable 
of  manipulating  our  modem  flutes. 

The  instrument  which  stands  in  B  flat,  can  be  made  to  produce 
that  note  by  closing  all  the  holes  and  the  bell  (full  flnger-stop). 
B  natural  is  more  difficult  to  obtain,  and  is  produced  by  a  slight 
movement,  with  much  care  and  precision,  of  the  little  flnger  out- 
ward from  the  centre  of  the  cup-like  cavity  ;  from  which  fact,  and 
the  skill  required  to  produce  C  sharp,  E  flat  and  0  natural,  I  am 
inclined  to  believe  that  the  Aztecs,  like  the  ancient  Peruvians, 
possessed  musicians  trained  from  early  3'outh,  who  no  doubt 
assisted  in  their  religious  ceremonies  and  festivals.  C  natural 
is  produced  with  the  four  holes  closed,  and  the  cup-like  cavity 
open.^  C  sharp,  1  A  half  open,  2  B,  3  C,  4  D  closed ;  D  natural, 
1  A  entirely  open,  2  B,  3  C  and  4  D  closed.  E  flat,  or  the 
fourth  of  the  scale,  is  produced  by  leaving  1  A  open,  2  B  half- 
closed,  3  C  and  4  D  closed;  E  natural,  2  B  open,  1  A,  3  G  and 
4  D  closed ;   F  natural,  1  A  and  2  B  open,  3  0  and  4  D  closed ; 


'  It  may  be  seen  in  the  Plate,  that  where  it  is  necessary  to  close  the  cap- 
like cavity  in  these  flageolets,  S  is  used  to  indicate  entirely  closed,  half  8 
for  half- closed,  or  half  finger-stop,  and  O  for  open  bell. 
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F  sharp,  1  A  open,  3  B  closed  (see  Plate),  3  C  open  und  4  D  olo«ed{ 
G  natiirjii,  1  A  opi-n.  2  B  half-closed,  3  C  open,  and  4  D  closed: 
A  flat  or  G  sliarp,  1  A,  2  B,  3  C  open,  and  4  D  cloaed.  A  Tiatuml, 
the  teventk  of  the  scale,  1  A  open,  2  B  closed,  3  C  and  4  D  open, 
B  flat,  octave,  is  obtained  by  leaving  all  the  holes  and  the  bell 
open.'  It  becomes  apparent  by  the  above  scales  obtained  Upon 
these  four-fingered  clay  flageolets,  representing  the  keys  of  B  Bat, 
B  natural,  C  natural  and  F  sharp,  that  many  interesting  combi- 
nations could  lie  obtained  by  their  simultaneous  use,  such  a»  con- 
certed pieces,  each  flageolet  sustaining  a  part. 

Professor  J.  S.  Cox  says :  "  I  caunot  imagine  what  object  they 
had  in  view  for  pitching  their  flageolets  in  different  tones,  unlesa 
each  instrument  was  intended  to  perform  a  separate  part,  which 
when  played  together  produced  harmonious  sounds ;  this  tnotlii»d 
is  used  in  our  day  by  some  of  the  fife  and  drum  cor[>a,  there  Iwing 

three  different  kinds  of  flfes  used  in  concert Ttiey 

are  too  truthful  in  their  various  pitches  (such  as  B  natural, 
C  natural,  B  flat,  F  sharp)  for  these  to  be  accidental."  Thes« 
opinions  of  Professor  Cox,  whose  reputation  as  n  soloist  ujion 
the  Boehni-flute  is  well  known  in  America,  cannot  fail  to  impreaS 
the  cautious  obsen'er  that  sometliing  more  than  mere  accident 
is  represented  by  these  instruments  standing  in  different  keys. 

The  Aztec  whistles,  or  pitch-pipes,  in  the  collection  of  antiqui- 
ties already  mentioned,  were  ascertained  to  stand  in  the  key  of 
E  flat,  and  together  yield  a  full  octave,  so  that  four  persons  could 
play  simple  melodies  upon  them.'  The  fact  that  duplicates  exist 
in  several  of  the  above-mentioned  whistles  and  flageolets  adds 
much  probability  to  the  theory  already  advanced,  that  these  are 
not  tones  which  happen  to  stand  in  the  keys  enumerated,  but  that 

'  It  bas  been  siig^'ested  that  it  was  poiwiblo  to  produce  tbe  entire  scate 
(without  doKiiig  the  bell)  by  means  of  careful  linger- manipulation  upon 
auy  reed-formed  instrumeDt  with  four  holes.  Six  noten  can  be  obtained 
by  careful  lingering  ;  an  ai)proach  to  the  seventh  (though  ver;  imperfect 
and  flat  in  sound)  can  be  produced  by  leaviug  all  the  holes  open,  and 
blowing  strongly.  After  repeated  trials,  I  am  of  the  opinion  that  there  is 
no  way  of  producing  the  octave  upon  these  four-holed  Aztec  instruments, 
except  by  means  of  finger-stopping. 

'  I  have  numbered  these  pi|>u8  from  one  to  eight  Itonic  to  octavo). 
They,  with  their  existiu);  diiplicateR,  may  t>e  seen  in  the  museum  of  the 
Academy  of  Natural  Scioncrs  of  Philadelphia. 
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they  were  made  by  artisans  who  thoroughly  understood  the  prin- 
ciples of  the  scales  as  kiiown  to  us ;  moreover,  upon  these  whistles 
a  ninth,  eleventh  and  twelfth  can  he  obtained  (the  tenth  or 
G  natural  is  missing),  which  gives,  with  this  exception,  an  octave 
and  a  fourth. 

Certain  grotesque  decorations  upon  these  instruments  may 
have  some  signification ;  the  one  which  produces  E  flat,  or  the 
tonic  of  the  scale,  possessing  no  ornamentation,  is  an  exception 
to  most  all  the  others,  which  are  enveloped  b^"*  frog-like  appen- 
dages or  legs,  with  feet  attached.  The  bodies  are  tipped  with  an 
ornament  resembling  the  tails  of  young  sparrows,  and  the  under- 
neath portion  thereof  is  furnished  with  an  appendage  or  button, 
pierced  by  a  hole,  through  which  a  cord  was  passed  by  which  it 
was  probably  attached  to  the  body  of  the  performer.     (Plate  III, 

fig.  5.) 

The  ingenious  way  in  which  the  Aztec  whistles  are  modeled  is 
well  worthy  of  description,  and  must  have  occupied  a  great  deal 
of  time  to  accomplish  it.  They  have  no  doubt  been  made  in  four 
parts,  like  the  flageolets,  and  also  possess  a  clay  reed,  which  is 
enveloped  by  the  neck,  to  which  is  attached  the  body,  furnished 
with  a  vent-hole.  This  body  is  a  circular  foi*m,  something  like 
the  bulb  of  a  retort  (such  as  used  in  our  laboratories),  and  was 
no  doubt  fashioned  upon  a  ball-shaped  or  circular  form,  and  then  cut 
into  two  portions ;  one  of  these  was  joined  to  the  neck,  and  the 
other  piece  fastened  to  it  by  careful  modeling.  An  example  of  this 
can  be  seen  in  the  double  whistle  (Plate  III,  fig.  4),  where  these  two 
parts  arc  shown  somewhat  separated ;  no  doubt  the  effect  of  the 
action  of  the  heat  while  in  the  kiln.  The  object  of  thus  forming 
the  body  in  two  portions  can  readily  be  seen  by  an  examination 
of  these  instruments,  which  are,  with  few  exceptions,  very  care- 
fully made,  and  the  interior  portion  of  the  bod^*  quite  smooth  and 
regular  within,  as  any  imperfection  would  interfere  with  the  regu- 
larity and  fulness  of  the  sound.  A  smooth  round  form  of  some  mate- 
rial was  chosen  upon  which  to  model  or  shape  the  body  portion, 
which  it  would  be  necessary  to  divide  in  two, so  as  to  release  it  there- 
from, thus  explaining  the  division  of  the  above-named  parts.  The 
bodies  of  these  wiiistles  are  each  pierced  by  a  stop-hole,  which,  if 
left  unclosed  when  the  instrument  is  blown,  gives  a'clear  piercing 
sound ;  by  covering  the  same,  a  note  one-fourth  below  that  given 
while  open,  is  produced.     This  hole  is  generally  placed  to  the 
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right  sido  or  a  line  drawn  around  tbe  body  from  the  centre  of  the 
vent.  In  playing  the  scale  of  E  flat,  all  of  the  holes  in  these  pipM 
ai-e  left  open  with  the  exception  of  that  of  piteh-pipe  No.  2,  which 
ia  clOBed,  bo  as  to  produci;  F  natural. 

To  recapitn late,  it  would  appear:  I.  That  upon  the  four-holed 
clay  flageolets  the  chromatic  and  diatonic  scales  can  be  produced 
with  a  full  octave.  II.  That  the  clay  whistles  or  pitch-pipes, 
which  may  be  manipulated  in  quartette,  will  produce  an  octAVe 
and  a  fourth.  III.  From  the  facts  above  ahown,the  Aztecs  must 
have  poBfiessed  a  knowledge  of  the  scales  as  known  to  ue,  which 
has  been  fully  tested  by  comparison  with  the  flute  and  organ. 

These  superior  attainments  in  the  science  of  music  suggest  that 
musicians  of  our  day  have  arrived  at  a  somewhat  hasty  decisiou 
in  regard  to  the  music  of  these  ancient  people  having  been  con- 
fined within  the  narrow  limits  of  a  so-called  pentatonic  scale,  as 
it  ia  highly  probable  that  they  may  hftve  had  melodies  containing  all 
the  tones  of  the  chromatic  scale.  Their  ingenuity  and  skill  in  the 
production  of  these  instruments  may  well  claim  the  admiration  of 
modem  musicians  and  artisans.  It  is  earnestly  hoped  tliat  a  much- 
neglected  branch  of  American  ethnology — the  study  of  native 
American  music — will  hei-eafter  receive  the  proper  investigation 
due  so  important  a  subject.  No  doubt  the  researches  now  in 
progress,  under  the  auspices  of  the  Bureau  of  Ethnology  at 
Washington,  will  develop  many  interesting  facta  in  this  con- 
nection. 


)    _ 
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April  24. 
The  President,  Dr.  Leidy,  in  the  chair. 
Thirty-nine  members  present. 

The  following  papers  were  presented  for  publication : 
"  On  the  Structure  of  the   Skull  of  the   Hadrosauridse,"  by 
Edward  D.  Cope. 

"On  some  Vertebrate  Forms  from  the  Permian  of  Illinois,''  by 
Edward  D.  Cope. 

A  Social  Heliozoan, — Prof.  Leidy  exhibited  drawings  and  made 
some  remarks  on  a  singular  Heliozoan  recently  observed  by  him. 
His  attention  had  been  directed  to  it  b}'  Mr.  Edward  Potts,  who 
discovered  it,  contained  in  considerable  numbers  in  water,  with 
vegetal  debris,  from  Lake  Hopatcong,  N.  J.,  where  it  had  been 
obtained  last  autumn.  The  animal  occurred  mostly  in  groups 
composed  of  numerous  individuals.  One  of  these  groups,  of 
irregular,  cylindroid  shape,  0*84  mm.  long  by  0*36  mm.  broad,  was 
estimated  to  contain  upwards  of  a  hundred  individuals.  They 
reminded  one  of  a  mass  of  tangled  burs.  They  remained  nearly 
stationary  even  for  twenty-four  hours,  and  exhibited  so  little 
activity,  that  without  careful  scrutiny  they  might  readily  l)e  taken 
for  some  inanimate  structure.  The  individuals  composing  the 
groups  appeared  to  be  connected  together  only  by  mutual  attach- 
ment of  their  innumerable  rays,  and  none  were  observed  to  be 
associated  by  cords  of  protoplasm  extending  between  the  bodies 
of  the  animals,  as  seen  in  Baphidiophrys  elegcms.  The  individuals 
associated  together  were  of  two  kinds :  those  which  were  active, 
and  a  smaller  proportion  which  were  in  an  encysted,  quiescent 
condition. 

The  active  individuals  resembled  the  common  sun-animalcule. 
The  body  was  usually  spherical  or  oval,  but  variable  from  con- 
traction, colorless,  granular  and  vesicular,  with  a  large  central 
nucleus  more  or  less  obscurely  visible  and  variably  granular,  with 
three  or  four  or  more  peripheral  contractile  vesicles.  The  body 
had  a  thick  envelope  of  delicate  protoplasm,  with  innumerable 
and  immeasurably  fine,  straight  spicules.  The  envelope  with  the 
spicules  extended  in  numerous  conical  rays,  from  which  pro- 
ceeded numerous  immeasurably  fine  granular  rays.  The  encysted 
individuals  presented  the  same  essential  constitution,  except  that 
the  body  was  regularl}-  spherical,  enclosed  by  a  structureless 
envelope  or  membrane,  contained  no  contractile  vesicles,  and  the 
enveloping  protoplasm  was  devoid  of  granular  rays.  The  body 
of  the  active  individuals  measured  from  0*024  to  0-036  mm.  in 
diameter;  in  the  encysted  individuals,  usually  about  0*02  mm. 
An  active  individual,  with  the  body  0*033  mm.  in  diameter,  with 
its  envelope  was  0*055  mm.  in  diameter.  An  encysted  individual, 
with  the  body  0*02,  with  its  envelope  was  0*036  mm. 

The  active  individuals  were  ob.-^erved  to  feed  on  two  species  of 
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minute  monads,  whicb  were  sntillowed  in  the  naniG  taanner  m 
ia  Actinophrys,  After  some  liours,  a  fow  individuals  appear  to 
bftve  separated  from  the  surface  of  one  of  the  groups,  but  they 
were  as  stationary  and  sluggish  as  wlien  in  association  with  others, 
The  species  is  apparently  distinct  (Vora  others  which  have  beeu 
previonsly  noticed,  and  may  be  named  Jiapfitdiophrye  aocialig. 

Daniel   E.  Hughes,  M.  D.,  and   Edwin  S.  BalcU   were  elected 


May  1. 

The  President,  Dr.  Leidy,  in  the  chair. 
Tldrty  persons  present.       

May  8. 
The  President,  Dr.  Leiby,  in  the  chair. 

Thirty-five  persons  present. 

Canadian  Notes. — Mr.  Jos.  Willcox  remarked  that  a  noticeable 
i^tnre  in  the  Canadian  landscape  is  the  acarciij'  of  springs  of 
water  and  running  streams.  The  Utter,  when  they  exist,  ant 
almost  exclusively  the  outlets  of  lakes,  which  are  very  numerous 
in  that  country.  The  abundance  of  lakcN  there  is  a  fortnnat« 
occurrence,  as  they  store  a  large  amount  of  water  for  nsc  in  sup- 
plying power  to  mills  and  drink  for  live  stock  during  the  dry 
summer  and  early  autumn.  By  the  action  of  tlie  ancient  placiers 
a  large  portion  of  the  soil  of  Canada  has  been  carried  away,  the 
underlying  rocks  being  usually  near  the  surface,  and  in  many 
cases  visible  above  the  ground.  It  is  reasonable  to  conclude  that 
the  absence  of  springs  of  water  is  due  to  the  prevailing  scarcity 
of  deep  soil,  the  material  necessai'y  to  soak  up  a  large  amount  of 
rain  and  melting  snow,  from  which  s])rings  are  supplied,  being 
deficient.  His  observations  were  confined  to  the  country  which 
lies  north  of  Kingston  and  Brockville,  in  the  Province  of  Ontario. 
In  Jefferson  and  St.  Lawrence  Counties,  in  New  York,  small 
isolated  areas  of  Potsdam  sandstone  occur,  overlying  the 
Laurentian  granite  and  limestone.  Sometimes  they  cover  a  space 
of  only  a  few  square  yards.  North  of  the  St.  Lawrence  River,  for 
a  distance  of  more  than  one  hundred  miles,  the  Laurentian  rocks 
arc  frequently  covered  with  disconnected  patches  of  calciferous 
sandstone  and  Trenton  limestone.  These  remnants  undoubtedly 
indicate  the  former  existence  of  those  locks  of  great  extent, 
overlying  the  Laurentian  granite  and  limestone,  the  former  having 
been  subsequently  removed  by  ei-osion.  The  ancient  glaciera 
have  probably  performed  a  large  share  of  tliis  work,  as  their 
erosive  action,  which  has  torn  and  worn  away  the  granite  rocks 
to  a  considerable  extent,  would  operate  more  rapidly  ou  the  softer 
limestones  and  sandstones. 

The  following  were  ordered  to  be  printed : — 
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OH  THE  CHABACTSRS  OF  THE  8KTILL  IN  THE  HADB08AUBIDJE. 

BY  E.  D.  COPE. 

In  the  year  1841,  Professor  Owen  ^  distinguished  the  DinoBaxiria 
from  other  reptiles,  as  an  order  characterized  by  the  structure  of 
the  sacrum,  the  limbs,  and  the  articulations  of  the  ribs  with  the 
vertebrce.  The  definition  of  the  order  remained  without  acces- 
sion, until,  in  1870,  Prof.  Huxley*  determined  the  characters  of 
the  pelvis.  This  impoi*tant  addition  to  our  knowledge  placed  the 
order  on  a  firmer  basis.  No  definitions  were  yet  derived  by 
either  author  from  the  skull,  so  that  the  relationships  of  the 
Dinoaauria  still  remained  obscure.  In  1861  Professor  Owen  de- 
scribed part  of  the  skull  of  a  species  of  Scelidosaurua  from  the 
English  Lias.  On  this  imperfect  basis  I  ventured  in  1870' to 
determine  whether  the  Dinosauria  are  monimostylicate  or 
streptostylicate ;  and  I  added  to  the  definition  of  tne  ord^r, 
'^  attached  quadrate ; "  and  later  ^  ^^  os-quadratum  articulated  with 
its  suspensorium  by  suture,"  thus  placing  these  reptiles  in  the 
monimostylicate  series.  This  character,  if  found  to  be  general 
in  the  order,  would  distinguish  it  well  from  the  Lacerlilia,  and 
give  a  point  of  affinity  to  the  Orocodilia, 

This  order  embraces  a  number  of  families,  .  I  at  one  time  pro- 
posed to  refer  them  to  three  suborders,*  and  Huxley  concluded 
that  they  should  be  arranged  in  two  sqborders.^  Professor  Marsh, 
after  showing  that  one  of  my  three  orders  (Symphypoda)  was 
established  on  characters  erroneously  ascribed  to  its  type  by 
previous  writers,  proposed  to  divide  the  DinQsauria  into  seven 
suborders.  He  later  ^  regaaded  the  J)ino»aur%a  as  a  subclass,  and 
divided  it  into  five  orders,  the  fourth  of  w)iic|i  is  composed  of 
three  suborders.  The  characters  used  by  Marsh  to  define  this 
supposed  subclass,  do  not  differ  from  those  previously  developed 
as  above  cited,  excepting  that  a  nqmber  are  introduced  which 

'  British  Fossil  Reptiles. 

'  Quarterly  Journal  of  the  Geological  Society,  p.  88. 

>  American  Naturalist,  1871,  p.  508. 

*  Proceedings  Amer.  Assoc.  Adv,  Science,  1870  (1871),  p,  233, 

^  TraasactioDs  American  Philosophical  Society,  i^iy,  18Q9,  90-99, 

'  Quarterly  Jour.  Geolog.  Soc.,  London,  }87Q. 

^  Amer.  Jour.  Sci.  Arts,  1882,  p.  83. 
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cannot  be  used  to  distinguiah  a  Bubolasa,  or  in  some  instances  in 
order.  In  like  manner,  the  definitions  of  bis  orders  anil  subordert 
embrace  many  characters  which  are  not  usually  regarded  s) 
defining  groups  higher  than  families.  Such,  e.  g.,  are  the  numbers 
of  loes ;  relative  sizes  of  fore-  and  hind-limbs  ;  solidity  or  noo- 
eolidity  of  bones ;  presence  or  absence  of  dermal  armor.  Much 
light  was,  however,  thrown  on  the  snbject  by  Professor  Mur«b.  by 
tbe  numerous  characters  he  brought  to  light,  and  the  onmber  of 
fonns  he  defined. 

The  constitution  of  the  pelvis  is  shown  by  Marsh  to  differ 
materially  in  the  different  members  of  the  Dinunauria.  As  this 
region  presents  characters  diagnostic  of  the  order  Dinosauria 
itself,  its  modifications  within  the  order  l)ecome  of  importance. 
The  ungulate  or  unguiculate  character  of  the  feet  must  also  not 
be  neglected,  althougii  of  less  importance  than  in  the  mammalia. 
If  tbe  order  is  susceptible  of  division  into  suborders,  it  must  be 
by  means  of  the  following  definitions,  which  I  select  (Vom  Marsb^ 
dingnoses : 
Feet   ungulate ;    pubos  projecting  and  connected   in  front ;    no 

postpubes ;  Opigthocceh. 

Feet  ungulate;  pul>es  pi-ojecting  free  in  front ;  postpubes  prrieent; 

Orthopoda. 
Feet  unguiculate;  pubes  projecting  downwards  and  coossified  dis- 

tally  ;  calcaneum  not  produced  ;  Oomopoda. 

Feet  unguiculate;  calcaneum  much  produced  backwards  ;  ?  pelvis; 

Hallopoda. 

I  liave  used  for  these  onlers  the  oldest  names  when  the  defini- 
tions first  given  were  not  erroneous,  although  they  were  inadequate. 
Thus  I  think  the  name  OpMhoaAa  (Owen')  must  take  precedence 
of  Sauropoda  Marsh.  I  combine  Marsh's  two  divisions,  Stego. 
sauria  and  Omithopoda,  into  one,  and  use  the  name  I  gave  in 
1866  and  redefined  in  1869,'  for  the  division  tbtis  remodeled. 
The  name  Qoniopoda,  given  at  the  same  time,  I  designed  to 
embrace  the  carnivorous  Dinonauria,  but  included  in  ray  defini- 
tion some  cliaracters  whioh  are  of  less  significance  than  I  then 
attached  to  them. 

Prof.  Huxley  recognized  three  families:  the  Scelidoaauridee and 

'  Palieontology,  1860,  p.  27S. 

'  Transitctioaa  American  Phi)i:»,  Soc.,  xlv,  p.  90.  See  American  Naturalist, 


1883.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  99 

Iguanodoniideey  wliich  belong  to  the  Orthopoda^  and  the  Megalo- 
sauridee^  which  pertains  to  the  Ooniopoda,  To  the  former,  I 
added  the  family  Hadrosaiiridas  in  1869,  and  in  1877  I  defined 
the  CamarasauridsR^  of  the  suborder  OpiathocoBla?  To  this  family 
Marsh  gave,  in  1882,  the  name  of  AtlantoBauridm}  At  the  same 
time  he  proposed  a  number  of  families,  some  of  which  will  be 
retained,  while  others  are  not  sufficiently  defined. 

The  HadroaauridsR  are,  so  far  as  known,  confined  to  the  upper 
cretaceous  beds  of  North  America,  and  continued,  with  their 
accompanying  carnivorous  genera,  later  in  geological  time  than 
any  other  Dinosauiria,  Besides  the  genus  HadrosauruSy  I  have 
added  the  genera  Diclonius  and  Cionodorij  and  it  is  possible  that 
the  genera  Monoclonius^  Dysganus  and  AgathaumaB  also  belong 
to  it.  These  types  are  all  found  in  the  Laramie  formation, 
excepting  HadroaauruSj  which  is  as  yet  only  known  fVom  the 
older  Fox  Hills  or  Msestrichtian,  and  Pierre  epochs.  From  the 
latter  formations,  came  also  Hypsihema^  possibly  a  member  of  the 
same  family. 

As  the  latest  in  time,  the  Dinosavria  of  the  Laramie  possess  an 
especial  interest.  Having  recently  obtained  a  specimen  of  a  species 
of  the  genus  Diclonius  Cope,  I  am  in  a  position  to  give  not  only  the 
characters  of  the  family  and  suborder  more  definitely  than  here- 
tofore, but  also  to  furnish  some  cranial  characters  of  the  order, 
which  have  been  hitherto  little  known  or  unknown.  The  species 
on  which  these  observations  are  made  is  the  Diclonius  mirabilis^ 
of  Leidy.  It  is  represented  by  a  nearly  complete  skeleton,  in- 
cluding the  skull,  which  was  discovered  by  Messrs.  Wortman  and 
Hill  in  the  Laramie  beds  of  Dakota.  At  present,  I  only  describe 
the  general  characters,  and  those  chiefly  cranial,  leaving  the  com- 
plete description  and  iconography  for  my  forthcoming  volume  on 
the  Laramie  vertebrate  fauna. 

The  character  which  distinguishes  this  genus  from  Hadroaaurua 
is  the  attenuation  of  the  astragalocalcaneum,  and  its  cob'ssifioation 
with  the  tibia.     Omithotarsua  differs  from  Diclonius  in  the  pro- 

^  Proceedings  American  Philosophical  Soc.,  1877,  p.  243. 

'  Amer.  Jour.  8ci.  Ai-ts,  1882,  p.  83. 

'  This  species  is  part  of  the  one  called  by  Leidy  Traehodon  mtroftiVif, 
who  included  in  it  a  species  of  Dyiganui.  He  did  not  characterize  the 
genus  Traehodony  and  afterwards  abandoned  it.  (Proceedings  Academy, 
Phila.,  1868,  p.  199.) 
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(Uiced  calcaneum,  which  supports  the  extremity  of  the  fiinlL 
There  are  four  digits  of  tlie  anterior  foot,  and  three  of  the  po*- 
terior.  The  fore-limb  is  much  eliorter  than  the  hind-limb,  so  ttut 
the  attitude  of  the  animal  was  kniigaroo-]ik«,  as  in  UadrtMmunt 
and  Lielapg.  In  this  it  differed  from  Itfonuoloniun,*  where  the 
anterior  limbs  are  us  long  as  the  posterior. 

Ordinal  Characters. — The  quadrate  bone  ia  immorably  srlioo- 
luted  to  the  sknll  by  three  elements ;  the  parietal,  the  quadmto- 
Jiigal,  and  the  jugal.  The  intercalare  occupies  a  position  on  the 
external  edge  of  tlie  exoccipital,  and  nearly  approaches  ttie 
proximal  end  of  the  quadrate  at  its  posterior  side.  The  po9^ 
frontals  and  |)refontats  are  well  developed,  and  the  panetuls, 
frontals,  nasals  and  premaxillaries  form  the  middle  line  of  the 
ekuU  above,  as  in  other  reptiles.  The  elements  of  the  lower  jaw 
belonging  to  reptiles  arc  all  present. 

S'lhordinal  and  Family  Characters. — The  parietal  ia,  as  to  its 
superior  face,  a  T-ahaped  bone,  of  which  the  transverse  portion 
rests  on  the  supraoccipital  bone,  without  interspace.  The  external 
extremities  of  the  transverse  branches  are  excavated  below  to 
receive  the  proximal  end  of  the  quadrate.  These  extensions  of 
the  parietal  ai'e  stout,  and  represent  the  parietosqiiamosal  arch 
of  the  Lacerlilia.  Resting  as  they  do  on  the  occipital,  they  present 
a  character  exactly  intermediate  between  those  presented  by  the 
Crocodilia  and  Lacerlilia. 

The  ii/gomo/i'carcft  is  complete,havingtheiisHnl  flexure  observed 
in  reptiles,  and  branching  to  a  postorbital  arch  by  the  interven- 
tion of  a  postorbital  bone.  The  postorbital  part  of  the  uygomatic 
arcli  forms  the  external  border  of  the  superior  aspect  of  the  skull, 
and  encloses  a  erotaphite  foramen.  The  portions  of  the  frontal 
and  parietal  bones  which  separate  the  crataphite  foramina,  form 
a  narrow  isthmus.  The  postorbital  part  of  the  zygoma  consists 
chiefly  of  tlic  squamosal.  This  element  is  rod-like,  and  does  not 
reach  or  take  part  in  the  articulation  with  the  quadrate.  In  this 
respect  tliis  genus  differs  materially  from  Svelidosaurus,  where, 
accor<ling  to  Owen,  the  squamosal  is  more  extended  posteriorly, 
and  articulates  with  the  superior  part  of  the  quadrate  by  a  fixed 
articulation.  The  external  portions  of  the  parietal  are  thus,  in 
Scelidonauru^,  corresjiondingly  reduced. 

The  malar  or  juyal  bone  is  of  large  size,  while  the  quadrato- 

'  Proceeding  Pliila.  Academy,  1870,  October. 
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jugal  is  rather  small.  Its  articulation  with  the  quadrate  is 
squamosal.  The  maxillary  is  convex  on  its  outer  face,  presenting 
the  teeth  inwards.  The  nasals  are  distinct,  and  much  narrowed 
forwards  to  their  junction  with  the  spines  of  the  premaxillaries. 
The  latter  bones  are  distinct.  They  form,  when  viewed  from 
above,  an  anchor-shaped  bodv,  with  the  curved  flanges  extending 
outwards  and  backwards.  These  enclose,  with  the  anterior  apex 
of  the  maxillaries,  the  huge  external  nareal  orifices,  which  were 
probably  roofed  over  by  membrane,  as  in  the  birds. 

The  pterygoids  extend  well  posteriorly  as  broad  plates,  and  are 
in  close  contact  with  the  inferior  part  of  the  quadrates.  They  are 
separated  for  a  short  distance  on  the  middle  line  posteriorly  by  a 
fissure,  which,  with  the  narrow  space  between  the  pterygoids  and 
the  presphenoids,  gives  exit  to  the  transversely  narrowed  posterior 
narcs.  The  occipital  condyle  looks  downwards.  The  sphenoid  is 
posteriorly  horizontal,  and  overlaps  the  basioccipital  with  only  a 
trace  of  lateral  tuberosities ;  but  in  front  it  is  curved  abruptly 
downwards.  At  this  point,  an  elongate,  flattened,  truncate  process 
extends  posteriorly,  forming  the  median  part  of  the  roof  of  the 
fissure  of  the  posterior  nares.  In  front  of  this  fissure  the  pter}"*- 
goids  are  in  contact,  and  extend  a  considerable  distance  ante- 
riorly ;  at  least  to  opposite  to  the  border  of  the  large  anterior 
palatomaxillary  foramen. 

The  maxillary  bone  is  produced  far  posteriorly,  so  as  to  define 
the  zygomatic  foramen  on  the  inner  side.  The  palatine  bone 
extends  posteriorly  between  it  and  the  pterygoid  for  a  considerable 
distance,  when  the  expanding  pterygoid  cuts  it  off,  and  extends 
to  the  posterior  extremity  of  the  maxillary,  closing  the  space 
occupied  in  the  Lacertilia  by  the  posterior  palatomaxillary  foramen. 
I  cannot  distinguish  whether  the  portion  which  extends  to  the 
maxillary  bone  is  d  istinguished  as  an  ectopterygoid .  The  posterior 
edge  of  this  part  of  the  pterygoid  projects  below  the  posterior  part 
of  the  bone,  which  is  nearly  horizontal  until  it  reaches  the  quad- 
rate. It  then  ascends,  forming  a  lamina  on  the  inner  side  of  that 
bone,  reaching  the  process  from  the  inner  side  of  the  condyle. 

The  vomer  is  a  narrowed,  horizontal  lamina  between  the  anterior 
parts  of  the  maxillary  bones,  anterior  to  which  point  it  does  not 
appear  to  extend.  It  soon  becomes  a  vertical  lamina,  spreading 
at  the  base,  where  it  is  in  contact  with  the  middle  line  of  contact 
of  the  pterygoid  bones  (and  perhaps  of  the  palatines,  but  these 
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are  not  viBiblo  at  that  point).  From  this  point  it  is  a  deep  atten- 
uated keel,  diTiding  the  palate  into  two  deep  channels,  and 
extends  as  for  posteriorly  as  the  narea.  The  posterior  part  it 
free  beyond  its  base.  The  entire  vomer  is  like  that  seen  in  ranous 
natatorial  birds.  The  anterior  maxillopalatine  foramen  separate 
the  vomer  from  the  maxillaries  anteriorly.  Posteriorly,  the  forv 
men  is  bounded  by  an  ascending  process  of  the  maxillary  bone, 
vhicb  is  in  contact  with  the  palatines  posteriorly. 

The  premaxitlari/  is  divided  its  whole  length.  At  the  miiidle 
line  above,  it  passes  between  the  nasal  laminie,  while  below  it 
forms  the  roof  of  the  muzzle  part  of  the  mouth,  and  the  Boot 
of  the  huge  nareal  fossa  on  each  side  of  its  spine.  This  part 
extends  posteriorly  as  a  thin  lamina,  each  meeting  that  of  the 
opposite  side  on  the  middle  line,  and  recurving  upwards,  forming 
a  median  superior  crest.  The  horizontal  portion  extends  above 
the  maxillary  bone,  between  it  and  the  descending  postoareal  part 
uf  the  nasal,  and  extends  over  the  anterior  part  of  the  lachrymal, 
intervening  between  the  anterior  extremity  of  the  malar,  and  the 
posterior  extremity  of  the  nasal.  Its  posteiior  portion  develops 
a  rih-like  projection,  which  descends  downwards  and  forwards 
towards  the  anterior  part  of  the  maxillary  bone,  and  disappears. 
This  bone  perhnps  includes  the  maxilloturbinal. 

The  prcorbital  region  includes  a  not  unusual  arrangement  of  the 
elements.  The  prefrontal  bone  descends  as  far  as  the  middle  of 
the  anterior  border  of  the  orbit,  and  to  the  lachrymal.  The 
oi'bital  edge  of  the  latter  is  interrupted  by  an  element  which  pre- 
sents a  vertical  edge  outwards,  and  appears  to  be  distinct  from 
it,  extending  under  it  anteriorly,  and  separated  from  it  hy  a  ver- 
ticil groove  externally.  It  is,  perhaps,  the  sii|>erciliary  bone 
of  Cuvier,  which  occupies  a  somewhat  similar  position  in  the 
Varanidae.  Below  the  lachrymal  a  small  part  of  the  orbit  is 
bounded  in  front  by  the  jugal.  The  latter  sends  forward  a  laminar 
prolongation  over  the  maxillary,  separating  it  externally  from  the 
poMtcrior  extension  of  the  maxilloturbinal. 

Tlie  mandibular  ramus  includes  all  the  elements  of  the  reptilian 
jaw.  The  arrangement  posteriorly  is  a  mixture  of  that  of  the 
crocodile  and  that  of  the  lizard,  while  the  remaining  portion  is 
peculiar.  The  angle  is  formed  by  about  equal  parts  of  the  articular 
and  angular,  the  former  furnishing  the  external  half,  the  latter  the 
inteiral.     There  ai-c  a  huge  dental  fossa  and  foremen,  as  in  the 
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Lacerlilia,  and  no  perforations  either  external  or  internal,  in  agree- 
ment with  the  same  type.  The  coronoid  process  is  very  large  and 
elevated,  and  its  base,  which  is  crescentic  in  section,  is  embraced 
by  the  snrangular,  and  is  reached  posteriorly  by  the  anterior  pro- 
longation of  the  articular.  Its  posterior  face  is  concave,  and  its 
apex  is  carved  anteriorly,  reaching  the  superior  edge  of  the  jugal 
bone  at  the  inferior  border  of  the  orbit.  The  angular  bone  forms 
the  internal  border  of  the  dental  fossa,  and  extends  to  the 
posterior  edge  of  the  splenial  above.  Below,  it  sends  a  prolonga- 
tion forwards.  The  greater  part  of  the  external  and  inferior  faces 
of  the  ramus  are  formed  by  the  surangular  bone,  which  has  an 
enormous  extent,  far  exceeding  in  size  that  of  any  known  reptile. 
It  extends  posteriorly  to  below  the  quadrate  cotj'lus.  Anteriorly 
it  spreads  laterally,  and  unites  with  its  fellow  of  the  opposite  side, 
forming  a  short  symphysis,  and  simulating  a  dentary.  At  the 
base  of  the  internal  side  of  the  ramus,  it  is  separated  Irom  the 
anterior  prolongation  of  the  angular  by  an  open  Meckelian  groove, 
which  shallows  out  near  the  middle  of  its  length.  In  correspond- 
ence with  this  extent  of  the  surangular,  the  splenial  is  enormously 
developed,  and  contains  the  great  magazine  of  teeth  which  I  have 
described  as  characteristic  of  this  type.^  Its  internal  wall  is  very 
thin,  and  adheres  closely  to  the  faces  of  the  teeth,  in  the  fossil,  in 
its  present  condition.  This  development  and  dentition  of  the 
splenial  bone  distinguishes  the  Hadrosauridas  widely  from  the 
Iguanodontidx.  The  dentary  bone  is  a  flat  semicircular  plate 
attached  by  suture  to  the  extremities  of  the  surangulars.  There 
is  no  trace  of  symphysial  suture,  and  the  posterior  border  sends  a 
median  prolongation  backwards,  which  is  embraced  by  the  suran- 
gulars. The  edge  of  the  dentary  is  flat,  thin,  and  edentulous,  and 
closes  within  the  edge  of  the  premaxillary. 

The  dentition  is  remarkable  for  its  complexity,  and  for  the  dif- 
ference in  character  presented  by  the  superior  and  inferior  series. 
Leidy  pointed  out  the  character  of  the  latter'  in  the  Hadrosaurus 
foulkei,  and  I  have  described  the  character  of  the  superior  denti- 
tion in  the  genera  Cionodon '  and  Diclonius.*    The  teeth  of  both 

>  Bulletin  U.  8.  Geol.  Survey  Territories,  F.  V.  Hayden ;  iii,  p.  594-7. 
May.  1877. 
'  Cretaceous  Reptiles  North  America,  1864,  p.  83. 
'  Vertebrata  of  Cretaceous  formations  of  the  West,  1875,  p.  59. 
*  Proceediogs  Philadelphia  Academy,  1876,  p.  250. 
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series  «uccee<l  each  other  in  columns  of  from  five  to  eight  te*th 
each,  foltowing  an  arc  of  a  circle.  The  superior  arc  is  convM 
externally;  the  inferior  arc  is  convex,  internally,  or  towards  tb» 
position  of  the  tongue.  It  results  that  the  opposed  grinding  sor- 
&cee  of  the  tiTo  dental  series  are  vertical.  The  ceraentnm-pUteof 
Che  tooth  is,  in  both  sets,  on  the  convex  side  of  the  tootb,  hence 
external  and  inferior  in  the  suiwrior  teeth,  and  internal  and  supiy 
rior  in  the  inferior  teeth.  The  teeth  replace  each  other  differently 
in  the  two  jaws,  or  rather  the  replacement  of  the  teeth  does  not 
partakeof  the  general  reversal  of  relations  which  the  opposite  seriu 
present  in  all  other  respects.  The  successional  teeth  rise  in  botli 
jaws  on  the  inner  sides  of  the  older  teeth.  From  this  it  folioics, 
that  in  the  superior  series  the  replacement  is  on  the  noa-fnoctlonal 
(tldeofthe  tooth, or  ft-omtheside  which  does  not  bear  the  ccmentum- 
plalc.  In  the  lower  jaw,  the  successional  teeth  follow  on  the  side 
that  bears  the  cementum-platc,  so  that  one  tooth  must  be  worn 
away  before  the  spex  of  its  successor  ciirf  come  into  use.  The 
arrangement  of  the  superior  series  permits  the  successional  to 
overlap  the  functional  tooth  far  beyond  the  base  of  the  eoainel- 
plate,  which  in  point  of  fact  tUey  do  in  the  Dichnius  mirabiiu, 
Uiotigh  not  to  the  same  extent  as  in  the  Ctoiiodon  arctatue.  The 
superior  teeth  are  smaller  and  narrower  in  form  than  the  inferior, 
and  both  have  a  keel  on  the  median  line  of  their  cementum-face. 
There  are  no  teeth  on  the  anterior  parts  of  the  surangular  bone 
nor  on  the  dentary  or  preraaxillary  bones.  The  extremity  of  the 
muzzle  is  a  flattened  sitatulate  beak. 

Dermal  or  corneous  structures  have  left  distinct  traces  in  the 
soft  matrix  about  tjic  end  of  the  l>eak-like  muzzle.  Laminee  of 
brown  remnants  of  organic  structures  were  exposed  in  removing 
the  matrix.  One  of  these  extends  as  a  broad  vertical  band  round 
the  sides,  indicating  u  vertical  rim  to  the  lower  jaw,  like  that 
which  surrounds  some  tea  trays,  and  which  probably  represents  the 
tomia  of  the  horny  sheath  of  a  bird's  beak.  At  the  front  of  the 
muzzle  its  face  is  sharply  undulate,  presenting  the  appearance  of 
vertical  columns  with  tooth-like  apices.  Corresponding  tooth- 
like processes,  of  much  smaller  size,  alternate  with  them  from 
the  upper  jaw.  These  ])robab!y  are  the  remains  of  a  serration  of 
the  extremital  part  of  the  horny  tomia,  such  as  exist  on  the  lateral 
portions  in  the  la mel  11  rostral  birds. 

Kijslematic  Itexidls. — The  structure  of  the  skull  of  this  species 
adds  some  confirmation  to  the  hypothesis  of  the  avian  atSnities 
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of  the  Dino8auria^which  I  first  announced, as  indicated  by  the  hind- 
limbs,  and  which  Professor  Huxley  soon  after  observed  in  the  char- 
acters of  the  limbs  and  pelvis.  The  confirmation  is,  however, 
empirical  rather  than  essential,  and  is  confined  to  a  few  points. 
One  of  these  is  the  form  and  position  of  the  vomer,  which  much 
reseirbles  that  seen  in  lamellirostral  birds.  The  large  development 
of  the  premaxiilary  bone  has  a  similar  significance.  So  has  the 
toothless  character  of  that  bone  and  the  dentary. 

Among  reptiles,  this  skull  combines,  in  an  interesting  way,  the 
characters  of  the  two  orders  Crocodilia  and  Lacertilia.  The 
presence  of  the  ethmoid  above  the  maxillary  and  overlapping  the 
lachrymal,  is  unique  airiong  vertebrata,  so  far  as  I  am  aware.  The 
free  exoccipito-intercalare  hook  is  scarcely  less  remarkable. 

Of  mammalian  affinity  there  is  no  trace  to  be  found. 

Specific  Characters, — The  general  form  and  appearance  of  the 
skull,  as  seen  in  profile,  is  a  good  deal  like  that  of  a  goose.  From 
above  it  has  more  the  form  of  a  rather  short-billed  'spoonbill 
(Flatalea\  For  a  reptile,  the  head  is  unusually  elevated  poste- 
riorly, and  remarkably  contracted  at  the  anterior  part  of  the 
maxillaries.  The  flat,  transverse  expansion  of  the  premaxillaries 
is  absolutely  unique.  The  posterior  edges  of  the  occipital  bones 
are  produced  far  backwards,  forming  a  thin  roof  over  the  anterior 
part  of  the  vertebral  column.  This  roof  is  supported  by  two 
strong  buttresses,  one  from  each  side  of  the  foramen  magnum. 
The  latter  is  a  vertical  oval.  The  exoccipital  (carr3dng  the  inter- 
calare)  descends  on  each  side,  forming  a  free  hook-like  process 
behind  the  superior  half  of  the  quadrate.  The  recurved  process 
of  the  lateral  branches  of  the  parietal  underruns  the  squamosal 
two-thirds  the  length  of  the  latter.  The  quadrate  is  separated 
by  a  rather  narrow,  obliquely  vertical  fossa,  from  the  postorbital 
arch,  owing  to  the  posterior  position  of  the  latter. 

The  orbit  is  posterior  in  position,  and  is  a  horizontal  oblong  in 
form.  The  superior  (superciliary)  border  is  flat,  with  slight 
rugosities  at  the  positions  of  the  pre-  and  postfrontal  sutures. 
The  frontal  region  is  a  little  concave,  and  there  is  a  convexity  of 
the  superior  face  of  the  prefrontal  bone  in  front  of  the  line  of  the 
orbit.  The  peculiar  position  of  the  teeth  gives  the  side  of  the 
face,  when  the  mandible  is  closed,  a  horizontally  extended  con- 
cavity. There  are  four  and  a  half  tooth-like  colums  on  each  side 
of  the  middle  line  of  the  end  of  the  muzzle. 
8 
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TIte  extremital  teeth  of  both  seriea  are  Btnaller  than  the  greifc  I 
mfljoritj',  which  are  of  equal  size  and  similar  form.  Those  of  Uif 
superior  series  are  rod-like,  narrowed  at  the  extretaities,  and  fUt- 
tened  on  one  side.  The  edges  of  the  cemcDtum-plate  are  not 
serrate,  and  the  other  faces  of  the  tooth  are  finely  rugose  with 
cement  um -granules.  In  the  inferior  series,  the  cement um-fscM 
are  diamond-shaped,  and  the  tooth  mny  thus  be  dieting^nished  into 
crown  and  root.  The  concealed  Biirfaees  are  finely  rugose;  Ihft 
edges  of  the  cemcntum-plate  are  not  serrate,  and  its  surface  is 
smooth.  Aa  compared  with  the  Sadrosavntg  fonlkei,  the  dental 
magazine  ia  much  deeper,  and  contains  a  greater  number  of  teeth 
in  a  vertical  column,  and  probably  a  larger  number  in  the  aggrfr 
gate.  I  find  in  each  maxillary  bone  of  the  Diclonius  mirabilit 
six  hundred  and  thiity  teeth,  and  in  each  splenial  bone  four  hun- 
dred and  six  teeth.  The  total  number  is  then  two  thouantid  and 
Bcventy-lwo. 

Aceordhigto  Mr.  Wortman.  who,  with  Mr.  Hill, dug  the  skeletoD 
out,  its  total  length  is  thirty-eight  feet.  The  length  of  the  akuU 
is  1-180  meters. 

Restoration. — This  animal  in  life  presented  the  kanKBrooJlkft 
proportions  asi-ribed  by  Leidy  to  the  Hadrosauritg  fo'dhei.  Th« 
anterior  limbs  are  small,  and  were  doubtless  used  occasionnily  for 
support,  and  rarely  for  prehension.  This  is  to  be  supposed  from 
the  fact  that  the  ungual  phalanges  of  (he  manus  are  hoof-like, 
and  not  claw-like,  though  less  ungulafe  in  their  character 
than  those  of  the  posterior  foot.  The  inferior  ])re8entation  of  the 
occipital  condyle  shows  that  the  head  was  borne  on  the  summit  of 
a  vertical  neck,  and  at  right-angles  to  it,  in  the  manner  of  a  bird. 
The  head  would  he  poised  at  right-angles  to  the  neck  when  the 
animal  rested  on  the  anterior  foot,  by  the  aid  of  a  U-like  flexure  of 
the  cervical  vei'tebrie.  ■  The  general  appearance  of  the  head"  must 
have  liccn  much  like  that  of  a  bird. 

The  naliire  of  the  beak  and  the  dentition  indicate,  for  this 
strange  animal,  a  diet  of  soft  vegetable  matter.  It  could  not  Lave 
eaten  the  branches  of  trees,  since  any  pressure  sufficient  for  their 
comminution  woulil  huve  probably  broken  the  slightly  attached 
teelh  of  the  lower  jaw  from  their  plnces,  and  have  scattered 
them  on  the  floor  of  the  mouth.  It  is  ditliuult  to  understand  also 
how  such  a  weak  spatulate  beak,  could  have  collected  or  have 
broken  off  boughs  of  trees.     By  the  aid  of  its  dentate  horny  edge 
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it  may  have  scraped  leaves  from  the  ends  of  branches,  but  the 
appearances  indicate  softer  and  less  tenacious  food.  Gould  we 
suppose  that  the  waters  of  the  great  Laramie  lakes  had  supplied 
abundant  aquatic  plants  without  woody  tissue,  we  would  have  the 
condition  appropriate  to  this  curious  structure.  Nymphseas, 
Nuphars,  Potamogetons,  AnacJiariSy  Myriophyllum  and  similar 
growths  could  have  been  easily  gathered  by  this  double-spoon- 
like bill,  and  have  been  tossed,  hy  bird-like  jerks  of  the  head 
and  neck,  back  to  the  mill  of  small  and  delicate  teeth.  In 
order  to  submit  the  food  to  the  action  of  these  vertical  shears,  the 
jaws  must  have  been  opened  widely  enough  to  permit  their  edges 
to  clear  each  other,  and  a  good  deal  of  wide  gaping  must,  there- 
fore, have  accompanied  the  act  of  mastication.  .  This  would  be 
easy,  as  the  mouth  opens,  as  in  reptiles  and  birds  generally,  to  a 
point  behind  the  line  of  the  position  of  the  eye.  The  eye  was 
evidently  of  large  size.  On  the  other  hand  the  indications  are 
that  the  external  ear  was  of  very  small  size.  There  is  a  large 
tract  that  might  have  been  devoted  to  the  sense  of  smell,  but 
whether  it  was  so  or  not  is  not  easily  ascertained. 

We  can  suppose  that  the  huge  hind-legs  of  this  genus  and  of 
Hadrosaurus  were  especially  useful  in  wading  in  the  water  that 
produced  their  food.  When  the  bottom  was  not  too  soft,  they 
could  wade  to  a  depth  of  ten  or  more  feet,  and,  if  necessary, 
drag  aquatic  plants  from  their  hold  below.  Fishes  might  have 
been  available  as  food  when  not  too  large,  and  not  covered  with 
bony  scales.  Most  of  the  fishes  of  the  Laramie  period,  are,  how- 
ever, of  the  latter  kind  (genus  Clastes).  The  occurrence  of  several 
beds  of  lignite  in  the  foimation  shows  that  vegetation  was 
abundant. 

EXPLANATION    OF    PLATES. 

(A.11  the  figures  are  one-seventh  of  the  natural  size.) 

Plate    IV.  Side  view  of  skull  of  Dielonius  mirahUU. 
Flats     V.  The  same  viewed  from  above. 
Plate    VI.  Inferior  view  of  the  same. 

Plate  VII.  Fig.  1,  View  of  occipital  region  of  the  same.    Fig.  2,  View  of 
the  extremity  of  the  muzzle  from  the  front. 

The  complete  iconography  of  this  speci€|i  will  appear  in  the  third  volume 
of  the  Report  of  the  United  States  Geological  Survey  of  the  Territories^ 
under  F.  V.  Hayden  and  J.  W.  Powell,  now  in  course  of  preparation. 
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0>  SOKE  TXBTEBK&TA  FSOII  THE  ?EBHUH  OV  ILXIV0I8. 
RV  E.  D.  COPE.. 

The  first  notice  of  the  existence  of  the  Permian  formation  in 
Iliinoia  nas  published  in  these  Proceedings  for  1876,  p.  404,  et 
aeq.  I  then  described  the  geneni  Cricotua  and  Clepsydrops,  and 
a  specicB  of  fish  allied  to  Ct<:nodug.  In  the  Proceedings  of  Uie 
American  Philosophical  Society  for  I87T  (i-ommencing  at  p.  52), 
I  added  descriptions  of  other  species,  and  in  a  second  paper  in 
the  same  volume,  p.  183, 1  showed  that  the  entire  number  known  to 
that  date  was  seventeen.  Since  then  Mr.  William  Ourley,  of 
Dansville,  III.,  has  sent  me  some  additional  specimens,  whicb 
increase  our  knowledge  of  this  interesting  fauna. 

A  tooth  in  the  collection  is  an  incisor  of  a  species  of  the  Diadeo- 
tidte,  a  family  not  hitherto  recognized  in  Illinois,  although  I  havp 
recorded  it  from  Texas  and  New  Mexico.  It  is  more  slender  than 
the  corresponding  teeth  of  any  of  the  species  known  to  me.  I  do 
not  know  the  incisors  of  the  Chilonyx  rapidens.  I  note  here  that 
thegenu8i'Aonero«aMrunTonMeyer,from  the  Permian  of  Germany, 
probnbly  belungs  to  the  DiadeclidiE  or  the  Bolosaiirtdse.  The 
vertebrse  are  a  good  deal  like  those  of  Empedias,^  but  apparently 
lack  the  hyposphen. 

Dldjrmodnt  (11  esmpr«Mn«  Newberry.    Diptodni  (?)  tompramt  Ncirh.     Cope,  Pro- 
Cffldi.  Amer.  Philos.  Soc.,  1877,  SS. 

The  name  Diplodus  was  used  by  Rafinesque  for  a  valid  genna 
of  fishes  before  it  was  employed  by  Agassiz  for  the  present  genua. 
I  therefore  proijose  to  substitute  foi-  it  the  name  Didymodus. 
ThonModni  emydinni  n*".  pi  'p-  nor. 

Char.  gen. — The  form  of  the  tooth  or  jaw  on  which  this  genus 
is  proposed,  reminds  one  of  tliat  of  a  Diodon,  and  also  of  oiie-hatf  of 
that  of  a  Janassa.  It  appears  to  be  the  half  of  a  bilateral  plate,  which 
is  divided  on  the  middle  line  by  suture.  Its  form  is  somewhat 
that  of  the  anterior  part  of  an  epistemal  bone  of  a  tortoise.  It 
consists  essentially  of  a  smooth  border,  separated  from  the 
remainder  of  the  tooth  by  a  transverse  groove.     The  interior 


■  Mittheilungen  a.  d.  Koeaiglicli.  Alineral.,  Oeolog.  u.  praebistor.- 
Museum,  Dresden  ;  V,  Nacbtrage  zur  Dyaa  ;  Geinitz  und  Deichmuller, 
1882,  p.  10. 
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portion  is,  on  the  superior  face  (if  the  piece  belong  to  the  inferior 
jaw,  and  vice  versa) j  transversely  ridged  and  grooved,  after  the 
manner  of  the  genus  Janaaaa. 

Char,  specif. — The  smooth  border  is  wide  above  and  below. 
Its  edge  is  produced  into  a  median  projection,  which  is  decurved. 
On  the  inferior  surface  it  is  marked  by  shallow  grooves,  which 
radiate  from  the  groove  which  bounds  it  posteriorly,  extending 
nearly  to  the  free  edge.  Posterior  to  the  bounding  groove,  the 
surface  is  smooth.  The  posterior  surface  above  has  its  grooves 
concentric  with  the  curved  free  margin.  The  ridges  are  narrow, 
and  step-like  in  position,  presenting  their  free  edges  backwards. 
There  are  no  grooves  other  than  these  steps.  They  have  an 
angular  curve  opposite  to  the  angle  of  the  free  margin,  and  at 
the  angle  the  groove  which  separates  them  is  narrowed,  while  it 
widens  at  other  points.  Free  edge  of  border  thickened ;  surface 
everywhere  smooth. 

Meaauremenla.  m. 

Length  of  fragment  transversely,       •        .        .        '014 


Length  of  fragment  anteroposteriorly. 
Width  of  border  area  at  median  suture. 
Seven  cross-ridges,      .... 
Thickness  at  suture  at  cross-ridges, 


•Oil 
'006 
•006 
•002 


Ctenodus  heterolophus  fp.  dot. 

This  species  is  represented  by  a  single  broken  tooth,  which 
presents  remarkable  characters.  It  had  apparently,  when  perfect, 
but  three  crests,  which  differ  greatly  in  length,  diminishing  very 
rapidly  from  the  first  or  marginal  crest. 

The  crest  just  mentioned  is  not  only  longer,  but  much  more 
elevated  than  the  others,  except  at  the  base,  where  the  second 
crest  is  the  highest.  But  while  the  first  rapidly  rises,  the  second 
retainsiits  elevation,  and  then  descends,  forming  a  convex  edge, 
of  which  the  distal  part  is  obtusely  serrate.  The  proximal  part 
of  the  first  crest  is  worn  by  friction  with  the  opposing  edge  of 
the  opposite  jaw  into  a  sharp  edge,  below  which  its  base  is 
covered  by  a  thin  layer  of  the  shining  eementum  which  invests 
the  teeth  and  sides  of  the  second  crest.  The  amount  of  this 
shining  layer  is  thus  more  extensive  than  in  any  other  species  of 
OienoduB  known  to  me.  The  third  crest,  judging  by  its  base  of 
continuity  with  the  second,  is  very  small. 


no 


PBOCEEDINQS  OF  THE 


or 
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Measurementg.  m. 

Eleyation  of  first  crest  at  middle,           ,  ,     -0096 

Elevation  of  second  crest  at  middle,      .  .     '00fi5 

Length  of  a  tooth  of  second  oi-csi,         .  .     "0030 

The  peculiaritieH  of  this  tooth  suggest  tlint  the  genus  GnaihoT' 

hiia   Cope  (ProeeedingB  Amer.  Philos.  Soc,  1882,   p.   629)  ia 

Dipnoan,  and  nllied  to  Ctenodus. 

CMDDdna  TSbll«ntil  ep.  nor. 

This  fine  species  is  represented  by  an  almost  perfect  tootb. 
It  is  allied  to  the  G.  /ossatus  Cope,  but  is  wider,  and  the  cresU 
do  not  radiate  so  equally,  bnt  are  chieQy  directed  in  one  direction 
as  in  most  species  of  the  genus.  The  C.  gurleianus  and  C 
pusitluM  are  at  once  distinguished  by  the  small  number  of  crests, 
while  the  C.  periprion  and  C.  dialophue  have  a  larger  number  of 
crests,  and  are  otherwise  different,  C.  porreclv8  differs  less  from 
it,  but  has  only  five  J-  crests,  while  the  C.  vabaaenxis  has  six  {. 
The  4-  represents  the  small  posterior  (7)  crest,  which  is  double. 
This,  with  the  next  one,  is  directed  slightly  posteriorly;  the 
fifth  is  at  rightangles  to  the  long  axis,  and  the  anterior  four 
extend  more  or  less  forwards.  They  are  serrate  nenrly  to  their 
bases,  but  tlie  teeth  are  obsolete  on  their  basai  halves.  The 
straight  part  of  the  internal  edge  extends  as  far  forwards  as  the 
fourth  crest,  and  is  continued  posteriorly  as  a  short  process.  No 
fossffi  at  ends  of  crests.  Superior  face  of  tooth  wide, and  slightly 
concave.  The  anterior  parts  of  tlie  first  and  second  crests  are 
brolien  away,  so  that  it  is  impossible  to  say  whether  they  are 
produced  as  in  C.  porrecltie. 

Measurements.  m. 

Length  to  marginal  base  of  second  crest,  .  .  -024 
Width  at  marginal  base  of  second  crest,  .  .  "009 
Width  at  fourth  crest,  inclusive  of  apex,       ,        .    -015 

Width  of  posterior  side, '010 

Thickness  at  base  of  fifth  crest,     ....     -005 
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May  15. 

The  President,  Dr.  Leidy,  in  the  chair. 
Twenty-five  persons  present. 

The  following  were  presented  for  publication : — 
"  Pinus  Koraiensis,"  by  Josiah  Hoopes. 

"  On  the  Fishes  of  the  Lakes  of  the  Western  Part  of  the  Great 
Basin/'  by  Edw.  D.  Cope. 

Observations  on  Forsythia. — Mr.  Thomas  Meehan,  at  the  meeting 
of  the  Botanical  Section,  May  14,  referred  to  his  communication 
to  the  Academy  (December  29,  1868),  in  which  he  suggested  that 
notwithstanding  tlie  strong  specific  differences  between  Forsythia 
viridissima  and  F.  suspensa^  he  believed  they  must  have  had  a 
common  origin.  F,  suspensa  has  short  styles  and  long  stamens, 
broad  lobes  to  the  corolla,  broadl3'-ov^ate,  thin,  glaucous,  sometimes 
trifoliate,  deeply  serrate  leaves,  and  makes  a  shrub  of  some  ten  feet 
high, with  numerous  slender,  pendulous  branches.  F,  viridissima 
is  a  stiff,  erect  bush,  but  of  not  half  the  height,  with  narrowly 
lanceolate,  thick,  bright  green,  lightly  serrate  leaves ;  flowers  with 
narrow  lobes,  and  the  style  long  and  the  stamens  short.  F,  suspensa, 
in  cultivation,  often  produces  abortive  capsules ;  F,  viridissima 
rarely,  if  ever.  In  the  paper  cited  above,  an  account  is  given  of  the 
production  of  seed-vessels  on  F.  viridissima,  by  using  the  pollen  of 
F,  suspensa.  Though  the  seeds  were  not  wholly  perfect,  a  winged 
seed  of  one  species  was  produced  among  the  wingless  ones  of  the 
other.  The  resultant  impression  from  those  observations  was  that 
in  spite  of  what  would  be  regarded  as  good  specific  differences, 
they  are  but  dimorphic  forms,  referable  to  sexual  peculiarities. 

Three  years  ago,  the  usually  seedless  capsules  of  F,  suspensa 
produced  a  number  of  good  seeds,  which  were  sown.  This  season 
thirty-four  flowered.  The  leaves  and  general  habit  of  these 
plants  present  ever}'  shade  of  gradation  between  F.  suspensa  and 
F,  viridissima;  some  of  the  leaves  of  the  latter  being  even  much 
more  slender  than  those  of  the  original  species.  The  flowers  also 
present  in  the  larger  number  of  cases  the  slender  lobes  of  the 
F,  viridissima;  some  with  the  lobes  recurved  laterally  to  such 
an  extent  as  to  seem  much  narrower  than  they  are. 

The  most  interesting  fact  in  connection  with  this  is  the  sexual 
characteristics.  Of  the  thirty-four  plants,  raised  from  a  parent 
having  a  short  style  and  long  stamens,  only  four  have  retained 
this  parental  cbaracter,  but  have  assumed  that  belonging  to  the 
form  viridissima. 

Some  interesting  questions  are  suggested  by  these  observations : 
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The  fact  that  F.  guspenm  tuakes  abortive  capsules  freely,  anil 
F.  viridisnma  rarely,  though  it  has  the  best  developed  pistil, 
indicates  that  fertility  is  dependent  on  the  potency  of  the  pollen; 
and  this  is  confirmed  by  the  production  of  capsiileson  F.  viridinsimn 
when  the  pollen  of  F.  sutpenaa  was  applied  : 

The  fact  that  the  speaker  has  had  both  forms  growing  on  his 
grounds  for  many  years,  wtthoat  any  secd-ressel  appearing  on 
F.  viridigei-ma,  except  in  the  case  cited,  shows  that  it  is  not  likely 
to  be  cross-fertilized  through  insect  agency. 

In  the  fully  fertile  ease  of  F.  suapensa,  the  plants  of  F.  mridintima 
were  fully  four  hundred  feet  away ;  and  the  suggestion  of  inter- 
crossing between  these  forma,  considered  in  connection  with  the 
points  previously  made,  seems  to  place  hylmdization  out  of  the 
question. 

We  may  conclude,  therefore,  that  these  two  supposed  species  arc 
but  sexually  dimorphic  forms  of  one;  and  we  have  also  the  curion* 
&ct  that,  in  this  case,  notwithstanding  tlie  presumable  iaSueoce  of 
the  law  of  heredity,  the  strongly  masculine  tendency  of  the  parent, 
as  indicated  by  the  highly  developed  stamens,  the  potency  of  it« 
pollen  on  the  F.  viridiaaima.  the  power  to  almost  perfect  seeds  in 
partially  developed  seed-vessels  generally,  and  the  actual  perfection 
in  one  year,  notwithstanding  the  imperfectly  developed  pistil, 
should  have  bad  to  give  way  to  the  female  tendency  in  the  oSbpriiig 
to  such  a  great  degree  as  to  leave  only  four  out  of  thirty-four  t*i 
represent  the  parent. 

Influence  of  Circumstances  on  Heredity. — Mr.  Thomab  Meehan 
referred  to  the  f^et  that  seed  of  the  purple-leaved  variety  of  Ber- 
beris  vulgaris,  collected  from  plants  growing  near  Philadelphia, 
reproduced  the  purple-leaved  peculiarity  to  an  extent  which  it 
could  not  do  more  perfectly  if  the  variety  were  a  true  species. 
In  a  bed  of  seedlings,  containing  on  an  estimate  one  thousand 
plants,  there  were  only  two  reversions  to  the  original  green.leaved 
condition.  Two  years  ago,  he  had  been  given,  by  Prof.  C.  S. 
Sargent,  some  seeds  of  ligneous  plants,  sent  to  him  from  some 
European  Botanical  Garden,  and  of  thirty  seedliagl  planted  only 
two  are  dark  purple  as  in  the  parent. 


May  22. 
Rev.  Dr.  H.  C.  McCook,  Vice-President,  in  the  chair. 
Forty  persons  present. 

A  paper  entitled  "A  Revision  of  the  Species  of  Gerres  found 
in  American  Waters,"  by  6.  W.  Evetmann  and  Seth  E.  Meek,  w 
presented  for  publication. 
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May  29. 
The  President,  Dr.  Leidy,  in  the  chair. 
Forty  persons  present. 

N.  A.  Randolph,  M.  D.,  J.  Reed  Conrad,  M.  D.,  and  Spencer 
Trotter,  M.  D.,  were  elected  members. 

Amould  Locard,  of  Lyons,  Fred.  W.  Hutton,  of  Christchurch, 
N.  Z.,  and  C.  E.  Beddome,  of  Hobart  Town,  Tasmania,  were  elected 
correspondents. 

The  following  were  ordered  to  be  printed : — 
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riiniS  K0KAIEH8IS  ei«b.  t  Zqcc. 
BY   JOSIAH    HOOPEa 

Througli  the  kindnesB  of  Chief  Eng.  0.  W.  Melville,  U.  S.  S., 
I  have  enjoyed  nn  opportunity  of  studying  some  excellent  speoi- 
jnens  of  this  interesting  species  of  pine,  collected  by  him  dariog 
the  late  voyage  of  the  unfortunate  "  Jeannette  "  to  the  Arctic 
regions.  These  speciniens  consist  of  a  branch  clothed  with  foliage, 
two  immature  cones,  and  a  few  mature  seeds,  and  w^re  cotkct«d 
in  the  District  of  Tuknanak,  in  Eastern  Siberia.  It  was  seen 
along  the  banks  of  the  Lena,  Yenisei  and  Obi  Rivers,  forming  a 
tree  about  thirty  feet  in  height,  with  a  trunk  about  ten  inches  in 
diameter  at  base.  The  collector  further  states  that  it  fruits 
abundantly,  and  "the  edible  seeds  are  used  by  the  natives  as 
food,  and  by  travelers  as  nuts."  It  is  interesting  to  note  that 
this  heretofore  comparatively  rare  species  has  a  wider  habitat, 
and  is  more  numerous  than  has  generally  been  supposed,  althoi^b 
reported  as  having  been  found  up  to  the  Amoor  River,  which 
takes  its  rise  in  the  mountain  ranire  dividing  the  Lena  from  ihe 
Amoor ;  hence  it  was  reasonable  to  suppose  it  was  more  generally 
distributed  throughout  Siberia  and  adjacent  islands.  Siebold 
found  it  in  Kamtscliatka ;  and  various  autiiors  have  descrilted  it 
in  the  list  of  Japanese  Conifeiie,  but  only  in  the  latter  aa  an 
introduced  species,  where  it  is  said  to  be  quite  rare. 

Finns  Koraiensis  is  placed  by  Dr.  Engelmann,  in  his  recent 
revision  of  the  genus  Pimif,  in  the  subsection  CembrEe,  of  his 
first  section,  Strobus.  It  is  distinguishable  from  the  section 
Kustrohi  by  reason  of  the  parenchymatous  ducts,  and  with  leaves 
sparingly  serrulate,  scarcely  denticulate  at  tip.  This  nut-bearing 
pine  is  well  marked  throughout,  and  especially  so  in  its  cones  and 
seeds,  the  latter  being  wingless,  eubangulate,  flatly  compressed, 
leaving  on  both  sides  of  the  scale  when  removed ,  remarkably  deep 
impressions.  The  cones  are  verj-  distinctive,  with  long  reBexed 
scales,  terminating  in  an  abrupt  mucro-Hke  apex.  The  leaf- 
characters  in  the  specimens  before  me  coincide  with  the  published 
description  given  by  Dr.  Kugelmann,  in  relation  to  ttie  absence 
(or  nearly  so)  of  hypoderm  or  strengthening-cells,  as  well  as  in 
other  peculiar  features  of  the  Oembran  group. 
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Murray,  in  his  "  Pines  and  Firs  of  Japan,"  records  its  height 
from  ten  to  twelve  feet,  yet  Parlatore,  on  the  authority  of  Perfetti, 
gives  it  at  "  sometimes  thirty  to  thirty-three  feet."  The  latter  is 
corroborated  by  Chief  Eng.  Melville,  thus  showing  conclusively 
that  it  is  a  true  northern  species,  attaining  only  its  greatest  size 
near  the  extreme  limits  of  arboreal  vegetation ;  and  yet,  like  all 
other  species  of  nut-pines,  it  never  forms  a  large-sized  tree. 

This  species  will  no  doubt  make  a  valuable  addition  to  our  list 
of  ornamental  Conifers,  as  its  hardiness  is  unquestioned,  and  the 
foliage  is  as  attractive  as  any  other  of  the  White  Pine  group, 
unless  we  except  the  P.  excelsa.  In  England  it  has  proven  reliable, 
and  with  us  the  small  plants  show  evidences  of  success. 
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A  SBTHW  07  THE  SPZCIE8  07  OSSBtB  700911  IIT  AHKBICA*  WATKU 
BY  B.  W.  EVERMANN  AND  BETH  E.  MEEK. 

TTpon  atteiopting  to  identify  various  specimens  of  Oerret  from 
different  points  on  our  coast, and  from  Mexico  and  Central  Americt, 
re  were  led  to  the  thought  that  the  Bpecie§  of  tliis  genus  have  been 
induly  multiplied. 

Through  the  kindness  of  Prof.  D.  S.Jordan,  to  whom  we  herecleaire 
to  acknowledge  our  indebtedness  for  the  use  of  specimens  and  his 
library,  and  for  many  valuable  suggestions,  we  had  placed  at  our 
disposal  his  entire  collection  of  specimens  of  Gerres,  thus  affording 
18  a  considerable  amount  of  material  for  purposes  of  comparison. 
In  Jordan  and  Gilbert's  Synopsis  of  Fishes  of  North  America, 
six  apeeies  of  Gerres  are  given  as  found  on  the  United  States 
Coast ;  of  these,  G-  homonymus  appears  to  us  to  be  identical  with 
G,  gula  C.  and  V. ;  and  G.  harenguliis  Goode  and  Bean,  wiUi 
Eucinoalomus  pseudogula  of  Poey,  and  with  Diapterus  gracilis 
described  from  Gape  San  Lucas  by  Dr.  Gill. 

I  the  present  paper  it  is  desired  to  act  forth  the  conclusions 
reached  from  a  study  of  the  material  in  hand.  These  conclusions 
are  all  to  be  considered  as  provisional,  perhaps  to  be  modified  by 
the  study  of  a  greater  number  of  specimens. 

The  synonymy  given,  however,  appears  to  be  fully  justified  by 
the  evidence  before  us. 

We  have  been  kindly  permitted  to  copy  the  synonymy  of  the 
Pacific  Coast  species  from  Profs.  Jordan  and  Gilbert's  MSS. 

The  different  species  of  Gerres  noticed  in  this  paper  may  be 
readily  separated  by  the  following  analysis: — 
a.  Preopercle  and  preorbital  entire ;  body  elongate,  depth  2^  to  4 
in  length. 
b.  Premaxillary  groove  naked. 
c.  Anal  rays  II-8  ;  body  very 

fourth  its  length. 
cc.  Anal  rays  III-T. 

d.  Premaxillary  groove  lini 
e.  Eye  small,  about  3J 
length 


ingate,  depth  less  than  one- 
lefroyi.     1 . 


head ;  depth  nearly  3  in 
gracilis.     2. 

Eye  large,  less  than  3  in  head ;  depth  about  3£  in 
length.  dotct.     3. 
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dd.  Premaxillary  groove  not  linear. 

e.  Body  slender,  depth  3  to  3^  in  length,  jonesi.  4. 
ee.  Body  somewhat  elevated,  depth  about  2^  in  length. 
/.  Caudal  fin  moderate,  shorter  than  head ;  second 
anal  spine  not  very  strong,  shorter  than 
third,  i  to  ^  length  of  head ;  ventrals  short, 
little  more  than  half  length  of  head,  not 
reaching  vent.  Color  bright  silvery,  darker 
above;  snout  and  upper  edge  of  caudal 
peduncle  somewhat  dusky ;  dark  punctula- 
tions  on  body  few  or  none;  no  trace  of 
vertical  bars ;  upper  part  of  spinous  dorsal 
becoming  gradually  blackish,  other  fins 
nearly  plain  ;  axil  faintly  dusky. 

cali/omierma.    5. 
ff.  Caudal  fin  about  as  long  as  head ;  second  anal 
spine  very  strong,  longer  than  third,  one- 
third  or  more  length  of  head ;  ventrals  long, 
two-thirds  length  of  head,  reaching  vent. 
Color  in  life,  clear  silvery,  bluish  above, 
sides  with  obsolete  longitudinal  streaks; 
back  and  sides  with  8  or  9  bluish  vertical 
bars,  about  as  broad  as  the  pupil ;  a  dark 
blotch  on  upper  edge  of  eye.    cinereutf.    6. 
bb,  Premaxillary  groove  scaled  in  front,  forming  a  naked  pit 
behind ;  depth  about  2|  in  length.  gula.    7. 

aa.  Pi'eopercle  serrate ;  premaxillary  groove  broad. 
b.  Preorbital  entire. 

c.  Premaxillary  groove  naked. 

d.  Body  ovate,  the  outline  somewhat  regularly  elliptical, 

depth  a  little  less  than  half  length;  spines  rather 

slender  and  short,  second  dorsal  spine  half  length 

of  head,  second  anal  spine  less  than  half  length 

of  head.  aureolua.    8. 

dd.  Body  rhomboid,  short  and  deep,  with  angular  outlines, 

the  depth  usually  more  than  half  lengjth ;  spines 

long  and  strong. 

e.  Anal  rays  III-8;  second  dorsal  spine  three-fourths 

or  more  length  of  head ;  second  anal  spine  more 

than  half  length  of  head.         peruvianus,    9. 
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^H  ee.  Anal  raya  II-9;  eecond  dorfial  spine  not  nearly  so 

^H  ''^sg  ^^  head, and  not  linlf  longer  th&n  secood 

^H  nnal.  rhomheuf-.     !0. 

^H  cc.  PreinHxillarygroovebroad,rounded  behind,  with  a  median 

^^^  lineardepreseion.itaBUrfaae  scaled;  anal  rays  111-^; 

^^^^^^  second  doi'sal  apinc  about  as  long  as  head  ;  pectoralt 

^^^^^^k  nearly  as  long  as  head,  reaching  front  of  anal ;  teeth 

^^^f^^l  loigi  Blender,  and  brush-like  ;  depth  2  in  length. 

^^^H.  A  olisthonloma.     11. 

^P  M.  Preorbitft]  serrate;  body  with  distinct  dark  airipes  along  the 

H  rows  of  scales  ;  body  rliomboidal,  with  angular  outline; 

^1  spines  very  strong. 

^K  c.  Ventrals  blackish.  patao.    IS. 

^1  tc.  Yentrala  pale. 

^H  d.  Second  dorsal  spine  ^  to  J  length  of  head,  and  f  depth 

^H  of  body,  whicli  is  2  to  3J  in  its  length. 

^^k  f.  Pei.-toralslung,reachingaboiittofrontof  anal;  caudal 

^H  longer  than  head;    lateral  stripes  numerous; 

^H  depth  nearly  2  in  length.  lineatue.'    13. 

^H  ee.  Pectorals    short,   barely    reaching  vent;    caudal 

^^t  shorter  than  bend  ;  lateral  stripes  few;  depth 

iibout  2|  ill  k'ligth.  brei-imnnuH.     H. 

dif.  Second  dorsal  spine  as  long  as  bend,  and  longer  than 

longest  anal  spine;  pectorals  narrow,  reaching 

past  tips  of  ventrals  to  anal ;  lateral  stripes  about 

12;  dvpth  2  to  2^  in  length.  plumieri.     16. 

1.  Oerrs*  lefroyi  (Goode)  <JUDthcr. 

DiapUrue  UJYoyi  Goode,  km.  Jour.  Scl.  &  Ait*.  123,  1874. 
Evrinottomut  lefropi  Qocxlc,  Bull.  U,  S.  Nat.  Mus,,  No,  5,  39,  1876. 
Kucinostomvt  produetui  Po«y,  Ann,  Lye.,  xi,  5B,  1878. 
Oerrti  hfroyi  Giinther,   Voyage  of  CUallenger.   Fialies,   i,   10,    1880. 
{Name  only.) 
Hfiljilal. — Bermuda  Islands. 

2.  Q»tn%  gcieilit  (Oilll  .lutilnn  i.  CillKFt. 

Diapterus  gracilit  Oill,  Ptoc,  Ac.  Nat.  Sci.  I'hila.,  246,  1863.     (Cape 

San  Luuas.) 
Qurrci'aprioii  Giiiitlier,  iv,  -ij'i,  1SC2.   (Pan  Domingo;  Jamaica;  Babia.) 

'  Tlioshortdesciiptionof  Ocrre«ira«7iaiiti»C.and  v.,  vi,  458,containBno 
characteristics  by  wliicli  we  ara  able  to  distinguislt  it  from  either  Q.  linealut 
or  G.  ^ttimaafii,  hence  we  do  not  include  it  in  the  Cey. 
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JSueinostamus  pseudogula  Poey,  Anal.  Boc.  Esp.,  iv,  124  &  125,  1875. 

(Cuba.) 
EucinoBtomus  harenguJus  Qoode  &  Bean,  Proc.  U.  8.  Nat  Mus.,  1879, 

1 32.     (Western  Florida. ) 
Diapterus  Tmrengului  Ooode  &  Bean,  Proc.  TJ.  S.  Nat.  Mus.,  1879,  839. 

(Clear  Water  Harbor,  Florida.) 
Oerres  graeUU  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1881,  274 

(Ouaymas)  ;  and  Bull.  U.  S.  Fieh  Coram.,  1881,  829  (Ouaymas ; 

Mazatlan ;  Panama)  ;  ibid.,  1882,  108  (Mazatlan ;  Panama). 
Gerres  harengulus  JoMan  &  Gilbert,  Syn.  Fish.  N.  A.,  584,  1883. 

(Pensacola,  Florida.) 

Body  elliptical,  compressed,  tapering  regularly  each  way  from 
the  spinous  dorsal ;  anterior  profile  almost  straight  and  not  steep ; 
angle  at  front  of  breast  little  marked.  Mouth  small,  maxillary 
reaching  vertically  from  front  of  orbit  or  slightly  past  it.  Teeth 
rather  strong,  in  broad  patches.  Exposed  portion  of  maxillary 
ovate,  about  twice  as  broad  as  long.  'Preorbital  entire,  very 
naiTOw,  its  narrowest  part  about  half  width  of  maxillary.  Eye 
not  very  large,  its  diameter  about  equal  to  length  of  snout,  or  the 
interorbital  space,  and  is  about  3^  in  head.  Furrow  for  the  base 
of  the  premaxillaries  a  narrow  naked  groove,  its  length  about 
three-fifths  of  the  eye,  and  more  than  three  times  its  own  breadth, 
measured  from  the  anterior  limit  of  the  scales  along  its  sides. 
Preopercle  entire.  Dorsal  spines  weak  and  flexible,  the  last  two 
or  three  proportionally  stronger  than  the  others.  Longest  dorsal 
spine  about  twice  in  head,  more  than  two-fifths  greatest  depth  of 
bod}^,  and  nearly  twice  length  of  second  anal  spine.  Anal  spines 
short,  the  second  somewhat  stronger  than  the  third,  but  shorter, 
its  length  3 J  to  4^  in  head.  Third  spine  shorter  than  soft  rays. 
Ventrals  short,  three-fifths  length  of  head,  reaching  about  half-way 
to  anal ,  but  not  nearly  to  vent.  Pectorals  slender,  about  as  long 
as  head,  reaching  about  to  vent.  Caudal  not  very  long,  the  inner 
margins  of  the  lobes  cpnvex,  the  middle  rays  about  one-fourth 
length  of  outer  ones,  which  are  a  little  shorter  than  head.  Scaly 
sheath  at  base  of  fins  moderate,  the  last  rays  of  the  anal  hidden 
by  it.  Yentrals  and  caudal  mostly  covered  with  small  scales ; 
other  fins  naked. 

Color  in  life,  silvery,  greenish  above.  Snout  and  upper  part  of 
caudal  peduncle  dusky.  Spinous  dorsal,  in  a  male  specimen, 
dusky,  punctate  at  base,  abruptly  black  at  tip,  the  dark  areas 
separated  by  a  transparent,  horizontal  bar;  in  a  female  specimen, 
the  dors&l  grows  gradually  darker  at  tip.     Soft  dorsal  punctate. 
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Caudal  with  a  faint  dusky  margin.  Ventrale  very  alightiy  dusky 
on  the  middle  in  tbe  male,  plain  in  tlie  female. 

Head  3^5;  depth  Vo:  I>-  IX-10;  A.  III-7;  lat.  line  5-45-9. 

It  seems  probable  that  the  habitat  of  the  various  species  of 
Qerres  will  be  foniict  to  be  much  more  extended  tfafin  baa  hitherto 
been  supposed.  Specimens  of  the  present  epeciea  have  l>eeii 
obtained  in  tbe  Weet  Indies,  on  the  coast  of  Florida,  and  at 
several  points  on  the  Patifio  coasts  of  Central  America  and 
Mexico.  Prof.  Chas.  H.  Gilbert  reports  it  aa  abundant  at  Mazatlau. 
where  it  is  found  in  shallow  waters  near  tbe  shore.  It  reaches  a 
length  of  six  inches  or  more,  and  is  known  to  the  fishermen  as 
Myarra  caniileha. 

X  Oerrel  dovl  lOilil  tiUnther. 

Diapterv.»  Aowi  Gill.  Proc  Ac.  Xat.  Sci.  Pliila.,  163,  1863.  (Panama.] 

Oerrei  daiei  Guntlier,  Fish.  Centr.  Amer.,  448,  1666  (Description  taken 
from  Gill);  Steindacboer,  IcUth.  Beitrage,  iv,  IS,  1875  (No  descrip- 
tion).    (Catlao,  Peru ;  Galapagoa  IslandB), 

Ofrret  douii  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Camm.,  IB81,  839 
(Panama);  iMd.,  IS82,  111  (Panama);  Jordan  &  Gilbert,  Proa  T.  S. 
Nat.  Mu8.,  18B3,  377  (Panama). 

OerrM  aprion  Giintber,  Fish.  Centr.  Amer,,  891,  1866.    (Name  only.)     ' 
(Panama.) 
Habitat. — Panama  to  Peru     Very  abundant  on  the  coasts  of 
the  Galapagos  Islands.     (Steindochner.) 

4.  G«Tr*i  jonaii  Qilnlhrr. 

Uerret  joneii  Giintber,  Ann.  and  Mag.  Nat.  Hist.,  1879,  iii,  150,  880; 
Voyage  Cballenfcer,  Fishes,  i,  10,  1880  (Bermuda). 
Habitat. — Bermuda  Islands. 
6.  Oarr«*  Hlifoniienili  (liill)  .Torditn  i  Gilb'ri. 

Diapterut  enU/ornienm  Gill,  Proc.  Acad.  Nat.  Sci.  PhUa.,  1962,  M5. 

(Cape  San  Lucas.) 
Oerrei  ealifornieniU  Jordan  &  Gilbert,  Proc.  V.  B.  Nat.  Mua.,  1881,  274 
(Guaymas);  Jordan  &  Gilbert,   Bull,  U.  S,  Fish  Comm,,  1881,  819 
(Guaymas;  Mazatlan);  ibid.,  1882,  108  (Mazatlan). 
f  Oerrei  gvla  Steiiidachner,  Icbtb.  Beitrikge,  iii,  60,  1873.    (Name  only; 
nee  Cuv.  &  Val.)     (Magdalena  Bay,) 
Habitat. — Pacific  coast  of  Mexico.  (Mazatlan;  Guaymas;  Cape 
San  Lucas.) 

5.  Qtmt  eUwren*  (WalbBum)  Jordan  i  Qilbert. 

Turdvt  einereui  peltatvM  Cateeby,  pi.  ii,  Bg.  2,  ITSO. 

3fugil  cintrttii  Walbaum,  Arte  diPiacIum,  228, 1792.  (After  Catasby.) 
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Oerres  aprion  Cuv.  &  Yal.,  vi,  461,  1830  (Martiniqae;  San  Domingo; 
Montevideo;  East  Coast  of  Mexico).  (Not  of  Qutkiher -^ Eueinosr 
tomtis  pteudogula  Poey);  Poey,  Rep.  Fis.  Caba,  i,  816, 1865. 

Diaptereus  aprion  Poey,  Syn.  Pise.  Cuba,  821,  1868.     (Cuba.) 

Oerres  zebra  Miiller  &  Troschel,  Schomburgk  Hist.  Barbadoes,  668, 
1848  (Barbadoes);  Giinther,  i,  848,  1859,  and  iv,  254,  1862  (Copied); 
Steindachner,  Ichthyol.  Notizen,  iv,  11,  1867  (Surinam);  Stein- 
daohner,  Zur  Fisch-Fauna  des  Magdelenen-Stromes,  0,  1878  (Rio 
Magdalena,  identified  with  O,  squamipinnis);  Jordan  &  Gilbert, 
Bull.  U.  S.  Fish  Comm.,  1881,  829  (Maxatlan). 

Oerres  squamipinnis  Giinther,  i,  849,  1859,  and  iv,  254, 1862  (Jamaica; 
Gautemala);  Gunther,  Fish.  Centr.  Amer.,  891, 1869  (No  desoription) 
(Jamaica;  Chiapam;  Panama);  Steindachner,  Ichthyol.  Notizen, 
iv,  12v  1867  (Surinam) . 

Oerres  einerms  Jordan  &  Gilbert,  Bull.  U.  S.  Comm.,  1882,  108 
(Mazatlan);  and  Syn.  Fish.  N.  A.,  935,  1883. 

Habitat, — Both  coasts  of  Tropical  America  (Mazatlan ;  Chiapam ; 
Panama;  Bahamas;  Barbadoes). 

7.  Oerrei  gala  Cuvier  k  V«lenciennep. 

Oerres  ffula  Cnv.  &  Val.,  vi,  464,  1830  (Martinique ;  Brazil);  Jenyns, 
Zool.  Beagle,  Fishes,  58,  1842;  Giinther,  i,  846,  1859,  and  iv,  255, 
1862  (Atlantic  Coasts  of  Tropical  America);  Poey,  Rep.  Fis.  Cuba, 
i,  816,  1865. 

Eucinostomus  argenteus  Baird  &  Girard,  Ninth  Smith.  Report,  845, 
1855;  Baird  &  Girard,  Mex.  Bd.  Survey,  17,  pi.  9,  figs.  9-12,  1859. 

f  Oerres  argenteus  Giinther,  iv,  256,  1862.     (Atlantic  Coasteof  N.A.)  ' 

Eucinostomus  gulula  Poey,  Anal.  Soc.  Esp.,  iv,  128,  pi.  vi,  1875. 

Diapterus  homonymus  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.,  1879, 
340.     (Clear  Water  Harbor,  Fla.) 

Oerres  gula  Jordan  &  Gilbert,  Syn.  Fish.  N.  A„  934,  1888.  (West 
Indies,  north  to  Cape  Cod.) 

Body  elliptical,  compressed,  dorsal  profile  tapering  rcgalarly 
each  way  from  beginning  of  spinous  dorsal ;  anterior  profile  nearly 
straight,  posterior  slightly  more  convex.  Line  f^om  angle  at 
fi-ont  of  breast  to  vent  nearly'  straight.  Mouth  small,  slightly 
oblique  (when  not  protruded),  maxillary  reaching  just  beyond 
vertical  at  front  of  eye,  exposed  part  triangular,  about  twice  as 
long  as  broad.  Premaxillaries  very  protractile;  premaxillary 
groove  longer  than  broad,  scaled  in  front,  with  a  naked  pit  behind ; 
these  scales,  however,  are  not  very  distinct  in  young  specimens, 
and  are  apt  to  be  rubbed  off  in  poorly  preserved  ones. 

Yllliform  teeth  on  both  jaws ;  no  canines,  incisors,  or  molars ; 
no  teeth  on  vomer  or  palatines.     Preopercle  entire;  gill-rakers 
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short,  about  Revcn  below  angle.  Eje  Urge,  3  in  liead,  its  diameter 
a  little  greatt^r  than  its  distance  Trom  enout,  and  about  equal  to 
the  inlerorbilnl  space. 

Scales  moderate,  as  in  other  species.  Lateral  line  follows  curve 
of  back,  being  most  arched  beneath  flflb  and  sistb  spines. 

Spinous  dorsal  as  long  as  sod,  second  dorsal  spine  nearly  IJ  in 
second  anal  spine,  which  is  stronger  than  the  third,  but  equah  it 
in  length ;  posterior  ends  of  anal  and  dorsal  fins  opposite,  soft 
parts  of  these  two  fins  depresaible  into  a  scaly  sheath.  Pectorals 
nearly  as  long  as  head,  reaching  to  vent.  Ventrals  short,  not 
reaching  qnlte  to  vent.     Caudal  deeply  forked. 

Color,  in  alcohol,  silvery,  palest  below,  no  lines  or  bars  except 
sometimes  in  young,  but  the  scales  aie  minutely  punctat«  with 
dark,  thickest  on  dorsal  region.  A  black  spot  at  top  of  epinout 
dorsal. 

Head  3i  in  length;  depth,  2g.  D.IX-10;  A.III-lorS;  Lst 
line  about  fi-45-9. 

We  append  averages  of  the  measurements  of  thirteen  Bpeoimens, 
vii. : — I  fiom  Bermuda ;  2  from  Beaufort,  N.  C. ;  2  ttom  Charleston, 
S.  0. ;  7  from  I'en;acola,  Pla. ;  1  from  Aspinwall. 

FroQi  II  comparison  of  lliese  spt^cimens  and  of  some  seven 
others  which  we  have  examined,  we  are  convinced  that  the 
synonymy  of  this  apecies  should  stand  as  given  above. 

TABLE  OF   MEASUREMENTS. 


Number  of  specimens  measured . . 


Greatest  depth  in  length 2.7713. 81  2.67  2.61  3. 67[2.ee 

Head  in  length 3.8l'8.183-33  8.23  8.08,3.23 

DisUni'«frumsnoutt03pinouadon<aI  in  length  2.71  2.503.613.422.39.2.46 

Second  anal  spine  in  second  dorsal  spine 1.79  3.001.70  1.72 il.74 

Ejeinhead 3.05  3.O2!8.003-OOS.O0'3-0l 

Depth  of  deepest  Hi>ecimen  in  length '2.77  3.77,2.63  2.33  2.67 

Depth  of  moat  slender  Epecimon  in  lenjrth 12.77  2.862.70  2.86  2.67 

Sborteat  2d  anal  inSd  dorsal  spine l.:iS2.00;i.70  2.00| 

Longest  3d  anal  in  2d  dorsal  spine 1.76' 1.70.1,54 
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8.  Otrrei  anraolni  Jordan  A  Gilbert. 

Oerru  aureolui  Jordan  &  Gilbert,  Bull.  U.  B.  Fish  Comm.,  1881,  828 
(Panama)  ;  ibid,,  1882,  111  (Panama). 

Habitat. — Bay  of  Panama. 

9.  Oen  •■  perUTianus  Cuvier  k  Valenciennes.     Moharra,  China. 

Gerre$  peruvianui  Cuv.  &  Yal.,  Hist.  Nat  Poiss.,  vi,  467, 1880  (Pajrta, 
Northern  Peru) ;  Lesson,  Voyage  Coquille,  Poiss.,  180, 1828 ;  Jordan 
&  Gilbert,  Bull.  U.  8.  Fish  Comm..  1881,  380  (Mazatlan ;  Panama) ; 
ibid.,  1882,  111,  108,  112  (Panama;  Mazatlan;  Punta  Arenas); 
Jordan  &  Gilbert,  Proc  U.  8.  Nat.  Mus.,  1882,  882  (Panama). 

Oerres  rhambexu  GQnther,  Fish.  Centr.  Amer.,  891,  1866  (Name  only ; 
n€c  Cu7.  &  Yal.)  (Chiapam) ;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat. 
Mus.,  1881,  282  (Salina  Cruz). 

Habitat. — West  Coast  of  Tropical  America  (Mazatlan;  Salina 
Cruz;  Panama;  Chiapam;  Peru). 

10.  Oerres  rhombeas  Cavier  k  Valenciennes. 

Oerres  rhambeui  Cuv.  &  Yal.,  vi,  459,  1880  (Martinique  and  San 
Domingo) ;  Gunther,  iv,  258,  1862  (In  part ;  apparently  confounded 
with  O.  oliithostoma  Goode  &  Beap)  (Cuba;  Jamaica;  Puerto  Cabello); 
Jordan  &  Gilbert,  ^roc.  U.  S.  Nat.  Mus,,  1882,  882  (Aspmwall). 

Habitat. — West  Indies. 

11.  0*rres  oliithostoma  Goode  A  Bean,     frith  Pompano  ;  Hog  Fith. 

Oerrei  rhombeui  Poey,  Syn.  Pise.  Cuba,  82,  1858  (Not  Q.  rhofnbeu8  of 
Cuv.  &  Yal ,  vi,  459) ;  Poey,  Rep.  Fis.  Cuba,  i,  316,  1865. 

Mofarra  rhombea  Poey,  Anal.  8oc.  Esp.,  Hist.  Nat.,  x,  827,  1881. 

Oerrei  olisthoitoma  Goode  &  Bean,  Proc.  U.  8.  Nat.  Mus.,  1882,  428 
(Indian  River,  Florida) ;  Jordan  &  Gilbert,  8yn.  Fish.  N.  A.,  984, 
1883  (West  Indies,  north  to  Southern  Florida). 

Habitat. — West  Indies,  north  to  Southern  Florida. 

12.  Oorres  patao  Poey. 

Oerrei  patao  Poey,  Mem.  Cub,,  ii,  192,  1860;  ibid.,  8yn,  Pise.  Cub., 
820,  1868;  Gunther,  iv,  253,  1862  (Cuba), 

Habitat. — West  Indies. 

13    Oorres  lineatns  (Humboldt)  Cuvier  A  Valenoiennes. 

Smarii  Uneatui  Humboldt,  Observ.  Zo61.,  ii,  185,  pi.  46,  1807-1834. 
(Acapulco.) 

Oerrei  lineatui  Cuv.  &  Yal.,  Hist.  Nat.  Poiss.,  vi,  470,  1830  (Descrip- 
tion  from  Humboldt);  Jordan  &  Gilbert,  Bull.  U.  S.  Fish  Comm., 
1881,  880  (Mazatlan;  San  Bias);  ibid.,  1882,  108  (Mazatlan);  Jordan 
&  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  1882,  377  (Fresh-water  lake  at 
Acapulco). 
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Oarret  axillarit  GQnther,  Proc.  Zool.  Soc.  Lond.,  108,  1864;  Orintbcr, 
Fisli.  Cenlr.  Amer.,  448,  1806  (Cbiapam);  Jordan  &  OUbeit,  Proc. 
U.  B.  NaL  Mus..  1861,  232  (Name  only).     (San  Bias.) 

Habitat. — West  Coast  of  Mcxioo, 

U.  Gerrei  bravimaiiiu  GUatber. 

G»rrei  brminaim*  Oiinther.  Prou.  ZwSI,  goo.  Lond.,  153,  1894; 
O&atbBr,  Fisli.  Centr.  Amer.,  4(8,  I860  (Chiupwn). 

fa&ifaj.— Pneific  Coast  of  Central  Amerloa. 

1i.  Q«rT«t  brMllUav)  Cuvisr  Ji  Vilsncieanni'. 

OerT«>  braiiliimvt  Cav.  and  Val.,  vi,  458,  1830  (Bradll;  Poey,  Itep. 
Pis.  Cuba,  i,  815,  1885. 
Habitat. — West  Indies,  south  to  coast  of  South  America. 

16.  StiTBI  plumigri  Curicr  i.  VnUanWana. 

O&pra  plumieri  Cut.  &  Val.,  vi,  V>2,  1830  (Antillesl;  Gunther,  ir, 
358,  1863  (Atlantic  CaasU  of  Tropioa)  America);  Jordan  &  Oiltwrt, 
Byn,  Fish.  N.  A,  58^  1863  iWest  Indies,  north  to  EBstem  Ploridal; 
Foey,  Rep.  Fia.  Caba.  i,  315,  1865. 

Sabilat. — West  Indies ;  A-spinwall ;  Indian  River,  Fla. 
Profs.  Jordan  &  Gilbert's  collection  uontttins  s^eoimens  from 
each  of  th»  two  places  last  qanjed, 
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June  6. 

The  Rev.  H.  C.  McCooK,  Vice-President,  in  the  chair. 

Twenty-five  persons  present. 

A  paper  entitled  "  On  the  Genus  Hyliota,'*  by  Graceanna  Lewis, 
was  presented  for  publication. 

The  death  of  Dr.  W.  Lehman  Wells,  a  member,  was  announced. 

Observations  on  Actinosphmrium  etcAomu.— -A  communication 
from  Miss  S.  G.  Foulke  on  Actinosphaerium  eicJwmii  was  read 
by  Prof.  H.  Carvill  Lewis. 

It  was  stated  that  while  observing  Actinosphseria,  four  indi- 
viduals were  seen  to  become  fused,  as  it  were,  into  one  mass. 

At  the  end  of  an  hour,  this  mass  had  separated  into  three 
Actinosphseria,  two  of  the  original  four  remaining  fused  into  one. 

This  double  one  then  became  constricted,  a  little  to  one  side  of 
the  middle,  apparently  being  about  to  separate.  In  a  few  minutes 
the  Actinosphserium  began  to  eject,  at  the  point  of  cbnstriction, 
a  thin  protoplasmic  substance  containing  transparent  granulated 
globules  and  free  granules.  By  a  waving  motion  of  the  rays,  the 
masses  of  ejected  matter  were  broken  up,  and  the  globules  set 
free  in  the  water. 

These  globules  developed  from  one  side  an  extremely  long  ray 
of  finely  granular  protoplasm,  slightly  elongating  at  the  same 
time,  thus  taking  an  oval  shape.  No  trade  of  the  axial  threads 
peculiar  to  the  rays  of  adult  Actinosphseria  could  be  discovered. 
The  average  length  of  these  globules,  including  the  ray,  was 
'1422  mm. ;  without  the  ray,  '0127  mm. 

The  next  act  of  the  globules  was  the  sending  out  another  ray 
from  a  point  opposite  to  the  first.  Minute  vacuoles  appeared  and 
ranged  themselves  close  to  the  surface  of  the  globule.  Other 
rays  were  developed  at  various  intervals  of  time.  The  appearance 
of  the  young  Actinosphseria  gradually  became  more  perfect  in 
resemblance  to  the  parent.  The  growth  was  very  slow,  the  perfect 
form  not  being  attained  for  a  period  varying  f^om  one  to  two 
weeks,  and  the  size  was  even  then  small. 

The  external  layer  of  vacuoles  of  the  Actinosphmrium  fh>m 
which  the  globules  had  been  ejected,  contained  numbers  of 
granules  in  active  motion.  In  the  difiierent  vacuoles  the  number 
varied  from  ten  to  about  one  hundred,  as  nearly  as  could  be 
counted.  They  were  usually  congregated  at  one  point  and  seemed 
to  be  trying  to  force  a  way  out. 

Sometimes  a  globular  mass  of  protoplasm  was  seen  to  run 
out  u|K>n  a  ray,  and  tlien,  instead  of  returning  to  the  body  as 
usual,  drop  ofi*  into  the  water,  and  develop  into  a  perfect  Actinc- 
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aphirrium,  in  the  same  manner  aa  those  ejected  in  b  mass  ftom 
tbe  body. 

Several  free  cells,  hnving  rays,  were  observed,  upon  toucliing  > 
ray  of  the  AcHnosphasrium,  to  glide  down  it  in  the  manner  usual 
to  captured  prey,  and  be  re-absorbed  into  the  body. 

One  globule  of  protoplasm,  running  out  towards  the  point 
of  a  ray,  stopped,  and  while  motionless  sent  out  a  long  nj 
et  right-angles  to  that  suppiirting  the  globule.  Another  amslkr 
globule  ran  out  on  this  secondary  my  and,  in  its  turn,  sent  out  a 
tbinl  ray  at  right-snglea  to  tlie  secondary  ray,  but  parallel  U> 
the  primary  raj-.  It  has  bten  stated  that  the  rays  of  the  Jc/ino- 
KphKrium  never  branched,  but  the  observer  tlioaght  that  the  above 
phenomenon  could  be  truly  called  branching,  as  all  the  proto- 
plasm returned  to  the  main  ray,  and  thence  to  the  body. 

To  ascertain  whether  any  globules  of  protopla«in  artificially 
(teed  from  the  body  of  the  AcHvosphxrium  would  develop  in  the 
«ame  manner  as  those  above  deal^ribed,  an  Acttnoephairium  was 
crushed  in  the  livebox  so  violently  as  to  completely  disintegrali? 
it.  The  vacuoles  were  broken  up,  and  the  internal  mass  of  proto- 
plnsiii  mixed  with  the  water,  only  two  or  three  small  masses 
of  the  external  vacuoles  remaining  intact.  On  removing  the 
pressure,  all  the  fluid  protoplasm  was  seen  to  gather  itself  up  into 
globules,  of  sizes  varying  trom  -0507  mm.  to  "253  mm. 

These  globules  contained  vacuoles,  the  size  and  number  of  the 
vacuoles  varying  with  the  size  of  the  globules.  The  water  became 
free  from  proto[>l8sm,  though  n  large  number  of  the  gninules, 
which  had  lieen  contained  in  the  external  vacuoles  previous  to 
the  crushing  of  the  >4c/inospAa5rt urn,  remained  swimming  actively 
about  in  every  direction. 

The  globules  remained  quiet  for  some  minutes,  and  then  began 
to  extend  pseudopodial  rays.  The  vacuoles  increased  in  number 
and  arranged  themselves  close  to  the  exterior  of  the  globules, 
those  of  the  largest  size  pushing  out  the  thin  protoplasmic 
covering,  so  as  to  produce  a  strong  resemblance  to  the  perfect 
ActinOKphxrium.  The  resemblance  of  each  globnle  to  the  original 
Aclinosph cerium  became  more  and  more  perfect.  The  few  masses 
of  the  original  vacuoles  also  protruded  rays,  thus  conclusively 
showing  that  the  rays  of  Actinosphteria  are  not  necessarily 
dependent  upon  the  central  mass  of  protoplasm.  The  vacuole 
masses  developed  into  perfect  Actinosphieria  much  more  quickly 
than  the  globules  formed  of  the  central  protoplasm,  an  hour  or 
two  being  sutllcient  to  perfect  the  development.  The  rays  of  all 
the  immature  Actinosphieria  were  irregular  and  flattened  and  in 
many  cases  lacked  the  axial  thread. 

The  Actinosphieria  moved  their  pseudopodial  rays  freely  in  all 
directions,  the  ray  being  bent  close  to  the  peripheral  layer  of 

From  an  original  colony  of  eight  individuals,  a  small  bottleful 
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was  manufactured  in  the  manner  above  described,  the  time 
needed  for  development  being  in  proportion  to  the  size  of  the 
fragments  into  which  the  Actinospbseria  were  divided.  The 
above  experiments  were  tried  on  many  individuals,  the  only  dif- 
ference of  result,  in  the  various  instances,  being  in  the  degree 
of  completeness  with  which  the  protoplasm  separated  itself  from 
the  water.  It  was  argued  from  the  above  facts,  that  the  power  of 
any  part  of  an  ActinospJiserium  to  develop  into  a  perfect  individual 
was  inherent,  and  not  dependent  upon  any  peculiar  condition  of 
the  animalcule. 

Fig.  8,  PI.  XLI  of  Leidy's  Rhizopods  of  North  America,  which 
he  doubtfully  refers  to  the  Actinosphseria,  exactly'  resembles  a 
medium  stage  in  the  development  of  the  globules  ejected  from 
the  body  of  the  Actinosphaerium, 

The  observer  stated  that  the  rays  of  Actinosphmrium^  when 
irritated  by  being  compressed,  would  be  retracted  completely 
on  all  sides,  and  would  again  appear  on  the  cessation  of  the 
disturbance. 

The  length  of  time  needed  for  the  development  of  the  Actino* 
sphaeria,  in  the  reproduction  by  natural  means,  was  ftrom  seven  to 
fourteen  days ;  that  needed  for  the  development,  in  the  reproduc- 
tion by  artificial  means,  was  from  one  to  two  days. 

In  the  latter  case  this  length  of  time  was  needed  only  in  cases 
when  the  crushing  was  carried  to  extremes,  as,  when  the  Actino^ 
sphserium  was  simply  divided  into  small  pieces,  a  few  hours  were 
all  that  was  needed  to  complete  the  development  of  the  fragments. 


June  12. 
Mr.  John  H.  Redfield  in  the  chair. 
Twent3'-three  persons  present. 

CvianeouB  Nerves  in  Mammals. — Dr.  Harbison  Allen,  in  con- 
tinuation of  his  remarks  on  the  trophic  value  of  the  cutaneous 
nerves  spoke  of  the  distribution  of  the  larger  setae-bearing  hair- 
follicles  in  mammals  as  exposed  after  depilation.  He  described 
the  oral,  the  mental,  the  supra-orbital  and  the  proximo-carpal 
groups  as  well  as  those  placed  on  the  lateral  aspects  of  the  limbs. 
He  had  succeeded  in  tracing  nerves-filaments  to  the  follicles  in  all 
instances  and  held  that  they  bore  close  analogies  to  the  pteryls  of 
the  birds.  In  specimens  in  which  the  follicles  were  rudimentary 
he  had  observed  failure  of  the  nerve  also,  and  he  was  thus  induced 
to  believe  that  a  close  relation  existed  between  the  setae-bearing 
follicles  and  the  nerves  themselves. 

The  following  was  ordered  to  be  printed : — 
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Olf   THE    OENUS   HTLIOIA. 
BY  ORACEANSA  LEWIB, 

By  a  letter  of  inqniry  from  Prof.  G.  Ilnrtlfiitb,  M.D.,  of'  Bremen, 
Geiinany.concerningBome  rare  African  biida  of  the  genus  f  y/iofa, 
ftttrntioD  b&s  been  drawn  to  tbc  specimens  now  in  this  Academr, 
of  which  there  are  three,  all  of  them  being  male  birds. 

The  question  at  issue  is  whether  there  are  two  distinct  species 
or  only  one ;  and  as  distinguished  authorities  differ  on  this  point, 
it  suems  praper  to  olTer  to  ornithologists  the  testimony  which 
these  specimcjis  afTonl. 

The  genus  was  first  charHCterizcd  by  Swainson,  who  described 
the  species  H.  flavigagtra.  The  bird  was  at  first  supposed  to 
lielong  to  India,  but  was  subseiiuently  found  to  iuhabit  N.  E. 
Africa  and  Senognmbia,  and  was  for  a  long  time  the  only  known 
species  of  the  genus.  Our  specimen  agr^s  moderately  well  witli 
Swaiuson's  description,  hut  is,  no  doubt,,  an  immature  male,  the 
wings  are  brownish  and  are  not  edged  witli  glossy  purple,  but 
instead  with  a  dull  grayish  white.  The  two  external  pairs  of  tail 
feathers  are  edged  more  or  less  with  white,  as  in  the  female.  The 
liand  of  wliito  on  the  wing  is  formed  largely  by  the  middle  nnrl 
greater  coverts,  and  beginning  nearly  at  the  outer  edge  of  the  wing, 
continues  obliquely  across  tlic  roots  of  the  primaries,  secondaries 
and  tertiftls,  meetifig  on  the  back  with  the  white  of  the  rump  so 
as  to  form  a  deep  curve  over  the  folded  wings  and  back.  The 
white  on  the  wing  is  even  more  extensive  than  is  apparent.  On 
lifting  the  overlying  dark  pUimnge  this  color  is  seen  to  involve 
nearly  all  of  the  upper  portion  of  the  wing,  the  internal  surface  of 
which  as  well  as  the  a.villaries  are  white.  The  outer  greater 
coverts  are  white  at  the  base  but  are  black  glossed  with  green  on 
their  margins ;  on  the  external  feather,  tbe  black  is  so.  reduced 
as  to  leave  only  a  border  on  a  white  ground.  The  whole  upper 
plumage  of  the  head  and  back  as  far  as  the  rump  is  of  deep  blue- 
black  with  glossy  steel-blue  reflections. 

In  1851,  J-  and  K.  Verreaux  described  in  the  Rev.  et  M^.  de 
Zool.,  p.  308,  a  second  species,  Muscicapa  (?)  violacea.  In  the 
same  year,  H.  E.  Strickland  brought  home  from  the  River  Uaboou 
a  specimen  which  he  described  in  .lardir.e's  Contributions  to 
Ornithology,  1851,  ]>.  132,  under  the  name  of  Hyliota  violacea, 
after  having  had  llu'  <i|iportunity  of  consnltiiig  the  manuscript  of 
Verreaux,  to  which  he  refers.      He  remarks  as  follows:    "This 
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bird  is  interesting  as  affording  a  second  species  of  a  genus  of 
which  one  specimen  only,  the  H,  flavigastra^  Swains.,  of  Senegal, 
was  hitherto  known.  It  much  resembles  H.Jlavigastray  but  differs 
in  its  broader  beak,  and  the  less  extent  of  white  on  the  wing. 
Whole  upper  parts  black  with  a  steel-blue  gloss,  of  a  rather  more 
purple  hue  than  in  flavigastra.  Three  or  four  of  the  greater 
wing  coverts  next  the  body  are  white  (in  flavigastra  the  whole  of 
the  middle,  and  the  basal  half  of  the  greater  coverts  are  white). 

Lower  parts  pale  cream-color. 

•  . .  .  •  • . 

Total  length  5 ;  beak  to  front  5  ;  to  gape  7  ;  broad  2^;  wing 
8 ;  medial  retrices  I  and  9 ;  external  2 ;  tareus  7." 

Of  Hyliota  violacea,  as  above  described,  the  Aca4emy  possesses 
two  specimens.  One  is  the  identical  bird  on  which  the  species 
was  founded  by  Yerreaux,  and  its  characters  agree  with  the 
description  of  that  author,  as  well  as  with  that  of  Strickland,  and 
also  with  that  to  be  found  in  Hartlaub's  Ornithologie  Westafricas, 
Bremen,  1857,  p.  98. 

The  second  specimen  in  possession  of  the  Academy,  belongs  to 
the  Du  Challlu  1st  Coll.,  and  is  also  from  the  River  Gaboon. 
This  bird  is  mentioned  in  Gassings  Catalogue,  Proc.  Acad,  of  Nat. 
Sciences,  1869,  p.  51,  but  no  description  is  given.  Essentially  its 
characters  are  the  same  as  the  type  specimen  of  Yerreaux. 

In  this  species,  the  only  white  to  be  seen  on  the  whole  wing  is 
on  one  single  feather  belonging  to  the  inner  portion  of  the  greater 
coverts.  There  are  really  about  five  feathers  belonging  to  the 
series  of  ornamental  coverts,  but  they  overlie  each  other,  and  are 
so  disposed  that  in  the  closed  wing  only  one  of  them  is  visible. 

The  rump  in  both  species  is  covered  with  long,  loose,  silky 
feathers,  of  a  white  or  grayish  white  color,  from  the  base  to  near 
the  tip,  when  the  feather  suddenly  becomes  dark  and  at  the  same 
time  pennaceous  in  structure.  The  only  difference  between  the 
two  species  appears  to  be  in  the  depth  of  the  dark  margin,  or  its 
entire  absence  m  mature  specimens  of  flavigastra.  In  Swainson's 
description  of  the  type,  the  rump  is  given  as  pure  white,  but  it  is 
not  so  in  our  specimen.  The  pennaceous  dark  border  is  nearly  as 
deep  as  in  violacea^  so  that  this  character  cannot  be  relied  upon 
as  a  distinction  between  the  two  species. 

In  his  Ornithology  of  Angola,  p.  190,  Prof.  Barboza  du  Bocage 
acknowledges  the  receipt  from  M.  Anchieta,  of  one  specimen  of 
H,  violacea.  The  description  is  that  of  a  bird  with  a  large  amount 
of  white  on  the  wing.     This  description  does  not  resemble  the 
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type  specimen  of  Verreaiix,  but  is  inuth  more  nearly  like  Jlani- 
gastra  Swains. 

Depending  on  this  description,  R.  Bowdler  Sharpe  gives  it  ia 
his  Catalogue  of  the  Birds  in  the  Collection  of  the  British  Museum, 
instead  of  that  of  Verreaux,  and,  in  consequence,  considers  B. 
violncea  us  a  doubtful  species. 

With  the  privilege  of  examination  of  the  type,  and  of  comparing 
this  with  the  DuChailluepecimen,and  the  descriptions  of  Verr«aiix, 
Strickland  and  Hartlaub,  it  seems  impossible  to  suppose  that  Wie 
specimen  sent  by  M,  Ancbieta  to  Prof.  Socage,  was  that  of  a  true 
vialat-ea,  but  was  either  H.  ^flavigaetra,  or  &  form  intermediate 
between  the  two. 

The  striking  differences  between  the  two  species,  are  the  blue- 
black  plumage  in  the  upper  parts  in  fiavigaalra,  and  the  violet- 
black  of  violacea  ;  the  broad  bands  of  white  on  the  wing  of  the 
former,  and  the  concentrated  spot  on  that  of  the  latter ;  the  darker 
shade  of  the  nnder  parts  infiavigaalra;  and  the  white  thighs  of 
the  one  and  the  black  of  the  other,  together  with  the  larger  size 
of  violacea.  They  also  inhabit  different  regions,  Jlavigastra 
belonging  to  the  N.  E.  of  Africa  and  Senegambia,  while  uiotacra 
is  found  southward  from  the  Gaboon  to  Bcnguela  in  West  Afrins. 

Swainson  points  out  the  general  resemblance  of  Hyliota  to  the 
African  todies  of  the  genus  PlatysCira,  and  to  the  Old  World  fly- 
catchers of  MuKcicapa,  with  a  bill  so  much  lengthened  and  com- 
pressed on  the  sides  that  at  first  sight  it  might  be  mistaken  for  a 
Sylria. 

It  also  agrees  with  Muscicapa  and  Cryplolopha  in  having  the 
base  of  the  bill  broad  and  depressed  as  far  as  the  nostrils,  and 
then  compressed  to  the  extremity,  the  bill  being  so  much  length- 
ened in  Hyliota  that  it  becomes  the  tenuirostral  form  of  the  group 
to  which  it  belongs. 

The  glossy  blue-black  plumage,  white  wings  and  buff  throat  are 
in  unison  with  related  fly -catchers.  By  the  rump  feathers  Swainson 
detects  an  analogy  with  the  caterpillar-catchers  of  the  Ceblepyrin», 

In  Hyliota  the  sexes  differ  remarkably  in  color,  as  they  do  also 
in  Ptafi/elira,  such  difference  not  being  the  rule  in  the  family  of 
the  Muscicapidx.  Hyliota  agrees  with  the  fly-catchers  in  general 
by  its  small  and  weak  feet  and  its  syndactyle  toes,  the  outer  being 
connected  with  the  middle  as  far  as  the  first  joints.  The  wings 
and  tail  are  those  of  Atuiivicapa,  in  which  group  Hijliota  is  placed 
by  ornithologists. 
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June  19. 
The  Rev.  H,  C,  MoCook,  Viue-President,  in  the  chair. 
IVenty-niDe  persons  present. 
The  death  of  J.  B.  Oa^Bies,  a  correspondent,  was  announced. 

Note  on  the  Intelligence  of  the  American  Turret  Spider. — The 
Rev.  Dr.  H.  C.  McCooK  exhibited  nests  of  Tarentula  arenicola 
Scudder,  a  species  of  ground-spider,  of  the  family  Lycosidse, 
popularly  known  as  the  Turret  Spider.  These  nests,  in  natural 
site,  are  surmounted  by  structures  which  quite  closely  resemble 
miniature  old-fashioned  chimneys,  composed  of  mud  and  crossed 
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sticks,  as  seen  in  the  lo|;  cabins  of  pioneer  settlers.  From  half 
an  inch  to  one  inch  of  the  tube  projects  above  ground,  while  it 
extends  straight  downwards  twelve  or  more  inches  into  the  earth. 
The  projecting  portion  or  turret  is  in  the  form  of  a  pentagon, 
more  or  less  regular,  and  is  built  up  of  bits  of  grass,  stalks  of  straw, 
small  twigs,  etc.,  laid  across  each  other  at  the  comers.  The  upper 
and  projecting  parts  have  a  thin  lining  of  silk.  Taking  its  position 
just  inside  the  wntch-tower,  the  spider  leaps  out  and  captures  such 
insects  as  may  come  in  its  way.  The  speaker  has  found  nests  of 
the  species  at  the  base  of  the  Allegheny  Mountains  near  Altoona, 
and  in  New  Jei-sey  on  tlie  seashore.  In  the  latter  location  the 
animal  had  availed  itself  of  the  building  material  at  hand,  by 
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Tormin^  the  foimdAtion  of  its  watch-tower  of  little  quartz  pobblw, 
sometimeB  pi-odnt-ing  a  structure  of  considerable  beauty,  (n  iJii* 
eandy  site,  the  tube  ie  preserved  intact  by  a  delicate  secretion  of 
silk,  to  which  the  particles  of  sand  adhere.  Tills  secretion  scarcely 
presents  the  character  of  a  web-lining,  but  has  sufflcient  consi*- 
tcncy  to  hold  uloCt  a  frail  cylinder  of  sand  and  silk,  when  the  sutnl 
is  carefully  scooped  away  from  tbe  site  of  the  nesL 

A  nest  recently  obtained  from  Vineland,  ?*.  J.,  furnished  an 
interesting  illustration  of  the  power  of  these  araneatis  to  intelli- 
gently adapt  themselves  to  varying  surroundings  and  to  take 
advantage  of  circnmstances  with  which  they  certainly  could  not 
have  been  previously  familiar.  In  order  to  preserve  the  nest,  with 
a  view  to  study  the  life-history  of  its  occupant,  the  sod  containiug 
the  tul>e  had  been  carefully  dug  up  and  the  upper  und  lover 
openings  plugged  with  cotton.  Upon  the  arrival  of  the  nest  in 
Philadelphia,  the  plug  guarding  the  entrance  had  been  removed, 
but  the  other  had  been  forgotten  end  allowed  to  remain.  The 
spider,  which  still  inhabited  the  tube.immediately  began  removing 
the  cotton  at  the  lower  portion,  and  east  some  of  it  out.  But 
guided  apparently  by  its  sense  of  touch  to  the  knowledge  that 
the  soft  fibres  of  the  cotton  would  be  an  excellent  material  with 
which  to  line  its  tube,  she  speedily  began  putting  it  to  that  use, 
and  bad  Boon  spread  a  soft,  smooth  layer  over  the  inner  surface 
and  around  the  opening.  The  nest,  in  this  condition,  was  exhib- 
ited and  showed  the  interior  to  be  padded  for  aliout  four  inches 
from  tlie  stimmit  of  the  tower.  Dr.  McCook  poinl.cd  out  ilii'  vi'iy 
manifest  inference  that  the  spider  must  for  the  first  time  iiave 
come  in  contact  with  such  a  niatcnat  as  cotton,  and  had  imme- 
diiitcly  utilized  its  new  experience  by  substituting  the  soft  fibre 
for  the  ordinary  silken  lining;  or,  rather, adding  it  thereto.  This 
nest  with  the  cotton  wndding  is  figured  on  p.  131. 


Dr.  W,  S.  W.  RuscHENBEROER,  in  the  chair. 

Twenty-three  persons  present. 

The  Fishes  of  the  Batglo  IHver,  N.  J. — Prof.  Cope  gave  an 
account  of  the  results  of  fishing  in  the  confined  waters  of  a  broken 
dam  on  the  liatsto  River,  Kew  Jersey.  The  species  obtained 
were  the  following.  Percidie  :  Pa'cilichHtys  erockrovn  Cope ;  En- 
neacanlhvx  Kimulann  Cope  ;  Mesognvistius  chiflodon  Baird  ;  Apbo- 
doderidiBT  AphortoderuK  sayanux  Gill.;  Umbrida:  Umbra  limi 
Kirll. ;  Rsocida' :  Enox  umbroxus  Kirt. ;  Eaox  reliculaivs  Les, ; 
Oyprinidie :  Cliola  vhalyhKa  Cope ;  Catostomida; :  Erimyzon 
sitvelta  Lac. ;  Siluridu- :  Amidbus  pbobthistius  Cope,  sp,  nov. ; 
An^iiillidji' :  AmjiiiUa  rnMraln  Li-h.  I'rol'.  Cope  remarked  that 
these  lishcs  repn-seiit  the  lish  fauna  of  (hi:  Carolinian  district  of 
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the  Nearctic  realm,  only  three  of  the  above,  Esox  reticulatus^ 
Erimyzon  sucetta  and  Anguilla  rostrata^  extending  into  the 
AUeghanian  district.  Of  the  remaining  eight  species,  four  are 
restricted  to  New  Jersey,  and  in  the  case  of  two  of  them,  Fceci- 
lichthys  erochrous  and  Mesogonistius  chsetodon,  the  corresponding 
parts  of  Delaware ;  the  other  two  species  being  Cliola  chalybsea 
and  Amiurus  prosthisiius.  PcecilichihyB  erochrous  Is  the  only 
Etheostomlne  perch  which  inhabits  muddy  waters,  though  it  Is 
not  confined  to  such  bottom,  living  as  well  In  the  gravelly  but 
dark  brown-stained  streams  of  the  New  Jersey  pines.  The 
Amiurus  is  new  to  science,  which  is  quite  unexpected  in  the  case 
of  so  large  a  fish.    Its  characters  are  as  follows : — 

Caudal  fin  rounded  when  expanded,  not  straight  or  slightly 
concave,  the  marginal  'rays  being  shortened.  Anal  fin  long,  one 
specimen  with  2t  rays,  two  with  25,  and  one  with  24  rays.  An- 
terior dorsal  fin  a  good  deal  nearer  the  end  of  the  muzzle  than  to 
the  adipose  fin.  Length  of  head  2*66  times  in  length  without 
caudal  fin ;  depth  at  first  anal  ray  4*25  times  in  same.  Greatest 
width  of  head  just  equal  to  depth  of  body  at  first  anal  ray.  Eyes 
small,  the  space  between  them  five  times  their  long  diameter. 
Pectoral  spines  a  little  larger  than  dorsal  spines,  with  posterior 
points  only,  which  are  stronger  than  those  of  the  dorsal.  Maxil- 
lary barbel  to  near  the  middle  of  pectoral  spine ;  humeral  process 
little  roughened,  extending  a  little  beyond  middle  of  spine.  Radii 
D.  I.  6 ;  C.  -h  18  4- ;  V.  8 ;  P.  I.  8.  Color  generally  black ;  the 
under  surface  of  the  head  silvery  white,  fading  on  the  belly  to 
dull  white  and  posteriorly  pink,  as  far  as  base  of  anal  fin.  Fins 
black,  pectorals  and  ventrals  pale  at  base.  Total  length  m.  0*208 ; 
from  end  of  muzzle  to  base  of  dorsal  spine,  *042 ;  to  posterior 
base  of  adipose  fin  *149;  to  base  of  caudal  fin  (end  of  hsemapo- 
physis)  '170.  Depth  at  first  anal  ray  -039.  Total  length  of  a 
larger  specimen  *233. 

When  first  seen  the  specimens  of  this  species  were  supposed 
to  be  unusually  dark-colored  examples  of  the  common  Ami- 
urus nehulosus.  A  critical  examination  soon  showed  that  they 
differ  in  the  Important  characters  of  the  considerably  more  anterior 
position  of  the  dorsal  fin,  4  to  7  more  anal  radii,  and  more  rounded 
outline  of  the  caudal  fin.  He  had  compared  it  with  the  A.  nebu- 
losus  from  Lake  George,  N.  Y.,  and  from  the  Hudson  and  Dela- 
ware Rivers.  In  fact  its  characters  ally  it  to  the  western  A. 
ncUalis,  from  which  it  differs  by  its  more  slender  form  and  more 
rounded  caudal  fin.      « 

The  following  was  ordered  to  be  printed : — 
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by  e.  d.  cope. 
Preliminary  Orsgrvations. 

The  numerous  lakes  of  the  northwestern  part  of  the  OrtM  ' 
Basin  present  nuiny  points  of  interest  to  the  geologist  ant!  biol- 
ogist. The  region  which  they  occupy  is  one  of  com  para ti rely 
recent  geological  disturbance,  so  that  their  to[)Ographlcal  feature* 
may  be  regarded  as  of  relatively  mixlern  origin.  Their  former 
greater  extent  and  intorcominunicntion  in  groups  has  been  clearly 
pointed  out  by  the  geologists  of  the  U.  S.  Survey  of  the  Fortieth 
Parallel ;  and  the  Hpeciea  of  fishes  found  in  the  pliocene  and  post- 
pliocene  deposits  of  the  adjacent  regions  have  l>een  shown  by 
myself  to  be  nearly  allied  to  those  now  living  in  the  preaent  lake». 

The  geologists  of  the  fortieth  parallel  have  shown  that  a  large 
part  of  the  present  Territory  of  Utah  was,  during  late  tertiary 
time,  occupied  by  a  large  body  of  water,  of  which  Salt  Lalc«, 
TTtab  Lake  and  Sevier  Lake  sire  the  preaent  representatives.  To 
this  ancient  sea  tiiey  luivi;  given  tlie  naim-  of  Lake  Bonneville. 
They  have  also  shown  that  the  existing  lakes  of  the  western 
region  of  Nevada  were  formerly  united  into  an  extensive  body  of 
water,  to  wliich  they  have  given  the  name  of  Lake  Lahontan.  It 
included  the  existing  Walker's,  Carson,  Humboldt,  pyramid  and 
Winnemucca  Lakes.  It  is  exceedingly  probable  that  it  will  be 
shown  that  a  third  lake  existed  in  Oregon,  north  of  the  supposed 
northern  boundary  of  Lake  Lahontan,  which  is  now  represented 
by  the  Warner  Lakes,  Abert's  Lake^  Summer  Lake  and  Silver 
Lake,  and  probably  by  Harney's  and  Malheur  Lakes  on  tbe  eastern 
side  of  the  Oregon  desert.  As  will  be  shown  later,  the  lai^r 
species  of  fishes  found  in  such  of  these  lakes  as  contain  them,  are 
identical,  and  clitt'erent  from  tliose  of  the  lakes  of  the  Bonneville 
series.  One  species,  tlie  Catoslomus  iah.oensU,{B  common  to  this 
area  and  that  of  the  true  Laliontan  Lakes  (Tahoe  and  Pyramid), 
and  this  Oiegon  lake  may  have  been  continuous  with  that  of 
Nevada,  at  a  point  some  distance  east  of  the  mountains.  Goose 
Lake,  the  Klamath  Lakes  and  doubtless  Rhett  and  Clear  Lakes, 


'  ProcoedingB  American  Philosophical  Society,  Nov.  1870  and  Dec  1877. 
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form  another  series,  characterized  by  several  points  of  resemblance 
in  their  fish  faunaR.  Whether  they  were  connected,  forming  a 
single  body,  at  an  earlier  geological  period,  is  not  yet  known. 
Some  of  them  are  connected  by  rivers  and  creeks  at  the  present 
time,  and  the  Klamath  River  discharges  the  contents  of  the  lakes 
of  the  same  name  into  the  Pacific  Ocean. 

Still  another  late  tertiary  lake  existed  in  Eastern  Oregon  and 
Western  and  Southern  Idaho.  No  body  of  water  represents  it  at 
the  present  time,  and  the  remains  of  fishes  found  in  its  sediments 
belong  to  species  different  from  those  of  the  Oregon  basin,  both 
recent  and  extinct.  It  is  to  be  supposed  that  this  lake  was 
separate  from  all  of  the  others,  and  of  earlier  age,  although  one 
of  the  pliocene  series.  It  may  be  called  Lake  Idaho,  and  its 
sediment,  the  Idaho  formation.  A  list  of  its  species  will  be 
given  after  the  consideration  of  the  characters  of  the  faunse 
of  the  Lahontan  and  Klamath  Lakes. 

The  cause  of  the  desiccation  of  the  Great  Basin  and  other 
interior  regions  of  our  continent,  has  not  been  satisfactorily 
explained.  It  is  usually  ascribed  to  the  intervention  of  the  Sierra 
Nevada  and  Rocky  Mountain  ranges,  which  precipitate  the  clouds 
from  the  Pacific  Ocean,  and  thus  deprive  the  regions  eastward  of 
rain.  This  would  at  first  appear  to  be  a  sufficient  explanation, 
but  the  facts  of  geological  history  contradict  it.  The  existence 
of  extensive  lakes  throughout  the  now  dry  region,  in  pliocene 
and  postpliocenc  time,  has  been  already  referred  to.  But  the 
Sierra  Nevada  was  no  less  elevated  then  than  now.  Furthermore, 
great  lakes  or  seas  occupied  the  centre  of  the  continent  during 
miocene  time,  when  the  ranges  were  still  higher.  Vast  forests  of 
vegetation,  and  a  rich  population  of  animal  life,  point  to  a  humid 
climate  during  the  entire  period  that  has  elapsed  since  the  great 
elevation  of  the  Rocky  Mountains  in  the  beginning  of  the  eocene 
epoch,  to  within  comparatively  recent* times.  Yet  the  mountains 
have  been  steadily  diminishing  by  erosion  throughout  that  period. 

Of  course  the  comparatively  low  elevation  of  the  Great  Basin 
would  accelerate  its  desiccation,  other  conditions  being  equal. 
Mr.  J.  D.  Clayton,^  of  Salt  Lake  City,  discovered  immense  faults 
along  the  western  slope  of  the  Wasatch  Mountains,  and  proposed 
the  hypothesis  that  the  entire  area  of  the  Great  Basin  had  de- 


^  Pabliahedy  I  believe,  in  a  number  of  the  Salt  Lake  HeraH  which  I 
cannot  at  present  lay  my  hands  on. 
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Bcenrfed  B<-Teral  thousand  feet  during  tertiary  times.  Mr.  C.  Kinfj' 
stnt«R  that  the  fault  along  the  eastern  edge  of  the  bnsin  nmomiti 
to  80.000  feet,  and  ttiat  ntong  the  western  border.  Irom  3000  to 
10,000  feet.  The  elevation  of  Pyramid  Lake  above  the  aea  Ifltel 
is  now,  according  to  King,=  3890  feet.  That  of  the  Great  Suit 
Lake  is,  according  to  Emmons,  4S0O  feet.*  The  depreseion, 
according  to  King,  took  place  on  the  eastern  aide  during  earljr* 
eocene  times,  and  mny  have  been  nearly  simultatieous  on  tlic 
western  border.  As  a  consequence  of  it,  the  Manti  and  Amyion 
beds  were  deposited,  representing  the  eocene  period  west  of  the 
Wasatch  Mountains. 

I.  The  Lahontas  and  Klamath  Lakes. 
The  lakes  of  the  Qrcal  Basin  in  Nevada  and  Oregon  diminish  in 
alkalinity  aa  we  approach  the  Sierra  Neviida  Mountains.  While 
desiccation  has  concentrated  the  salts  in  all  of  them,  those  near 
tho  mountains  have  been  maintained  in  a  more  or  less  freah  cou- 
dition  by  tho  constant  influx  of  the  pure  water  of  the  motintain 
Btreams.  The  lakes  most  remote  from  the  mountains  are  not 
habitable  by  fishes,  their  only  animal  population  being  orustaccs 
anil  the  larva-  of  insects.  Such  arc  Summer  and  Christmss 
Lakes  of  Oregon ;  and  the  Mnllicur  and  Harney  Lakes  are  said 
to  have  the  same  character.  That  of  Pyramid  Lake,  although 
receiving  the  fresh  waters  of  the  Truckee  River,  is  too  alkaline 
to  be  potable.  The  following  analysis  ia  given  in  Mr.  King's 
II  Yol.  of  the  Survey  of  the  40th  Parallel  (p.  824j,  as  made  hy 
Prof.  0.  D.  Allen,  of  Yale  College : 

Magnesia, 0-1292 

Sodium, 0-8999 

Soda, 0-4234 

Chlorine, l-SSTO 

Sulphuric  Acid, 01400 

Carbonate  of  Lime, 0-0178 

Carhonic  Acid, 0-2392 


in  1000  parts  of  the  water. 


3-23G6 


'  Survey  of  the  40th  Parallel,  i 
•  Loc.  oit.,  hi,  p.  823. 
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The  water  of  the  Upper  Klamath  Lake  is  slightly  alkaline  to 
the  taste,  and  less  so  than  that  of  Pyramid  Lake.  The  waters  of 
Goose  and  Silver  Lakes  are  similar  to  it,  while  that  of  Warner's 
Lake  is  rather  more  alkaline.  All  of  these  lakes  abound  in  fishes. 
Summer  Lake,  Christmas  Lake,  and  others,  are  intensely  alka- 
line to  the  taste. 

The  locality  which  has  furnished  the  greatest  number  of  fossil 
remains  of  the  pliocene  or  postpliocene  ages,  is  known  as  Fossil 
Lake.  It  is  twenty  miles  east  of  Silver  Lake,  in  the  western  part 
of  the  Oregon  Desert.  It  is  a  shallow  depression  of  perhaps  a 
hundred  acres  in  extent,  where  drinkable  water  may  be  obtained 
by  digging.  The  soil  is  a  mixture  of  sand  and  clay,  which  supports 
a  more  or  less  luxuriant  growth  of  Artemisia.  Bones  of  extinct 
and  recent  species  of  vertebrata,  thoroughly  fossilized,  mixed 
with  worked  flints,^  and  shells  jof  Carinifex  newberryi  bleached 
snow-white,  lie  in  profusion  in  this  light  material.  Within  a  short 
distance  of  this  locality  the  soil  becomes  sandy,  and  a  few  miles 
northeastward  the  surface  of  the  country  consists  of  sand-dunes, 
which  rise  to  a  height  of  one  hundred  feet.  The  sand  is  con- 
stantly moving  to  the  northeast  under  the  influence  of  the 
prevailing  southwest  wind,  creeping  up  the  long  southwest  slope 
of  the  dunes,  and  falling  in  a  fine  shower  over  the  apex  of  the 
vertical  noi^theast  face.  This  tract  is  perhaps  twenty  miles  in 
diameter.^  A  smaller  tract  of  a  similar  character  lies  at  the 
northern  end  of  Summer  Lake,  where  the  sand  is  piled  up 
against  the  basaltic  hills  that  bound  its  valley  on  the  east.  I  have 
given  lists  of  the  vertebrate  fossils  of  this  region,  as  cited  in  the 
accompanying  foot-notes. 

As  described  by  Emmons,'  Pyramid  Lake  is  thirty  miles  long, 
by  twelve  wide.  It  is  surrounded  by  mountains  of  eruptive 
granite,  trachyte  and  basalt.  According  to  King,  the  level  of  this 
lake  rose,  between  1867  and  1871,  nine  feet,  while  that  of  the 
connected  lake,  Winnemucca,  rose  twenty-two  feet.  This  lake  is 
exceedingly  rich  in  life,  as  will  be  pointed  out  by  and  by.  Messrs. 
Jordan  and  Bean  *  have  catalogued  several  species  of  fishes  as 

'  See  American  Naturalist,  1878,  p.  125. 

*  See  Bulletin  of  the  U.  8.  Oeol.  Survey  of  the  Tenitories,  F.  V. 
Hayden,  iv,  p.  889 ;  v,  p.  48. 

*  Survey  of  the  40th  Parallel,  i,  p.  506. 

*  Kept,  of  the  Chief  of  Engineers,  U.  8.  A.  Ezpl.  and  Sarv.  W.  of  lOOth 
Mer.,  G.  M.  Wheeler,  870,  1878,  p.  187. 
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fouurl  in  it,  and  I  enumerate  Hcveral  additional  ones  in  the  ptc«>t 
article. 

Tlic  Mud  Lakes  in  the  neighborhood  south  of  Fort  Didw«U  Ik 
in  a  monoclinal  valley  of  moderately  inclined  beds  of  a  ptatonk 
outflow.  The  strata  dip  towards  the  Sierra  Nevadas,  wedlwanlfc 
A  high  divide  on  the  north  separates  these  lake  Ixtdina  from  ttul 
of  the  Warner  Lakes.  Ab  already  remarked,  it  is  jxtssible  that 
they  m:iy  have  been  connected  by  water,  which  occupied  lower 
lands  to  the  eastward,  but  this  point  remains  as  yet  unsolved. 

The  four  Warner  Lakes  occupy  a  long  valley,  which  treoih 
north  and  south.  They  are  connected  \>y  a  stream  which  Oowt 
through  a  succession  of  swamps  of  Tijpka  tali/olio.  Tfaey  abound 
in  fishes  and  flshing-birds.  The  valley  is  apparently  a  fractured 
anticlinal,  the  strata  dipping  away  fVom  the  lake  on  both  the  eaat 
and  the  west  sides.  The  rocks  are  a  dark-colored  basalt.  At  tbe 
first  and  second  lakes  the  western  bluff  is  the  higher,  reaching,  to 
Judge  by  the  eye,  nearly  a  thousand  feet  elevation  at  the  low«r 
part  of  the  third  lake.  At  the  northern  part  of  tJte  latter,  it 
Wilaon^B  Ranch,  the  eastern  blnlT  is  the  higher,  r«^aching  ibe 
grand  proportions  of  two  thousand  feet,  estimated  measurement. 

Summer  Lake  is  eighteen  miles  long  and  six  or  eeren  miles 
wide.  The  hills  and  bluffs  of  the  western  side  probably  reach* 
tliousiin<l  feet  in  elevation.  Those  of  the  eastern  side  are  much 
leas  elevated,  and  are  separated  from  the  water  by  a  wide  alope 
of  sand  and  alkaline  earth  and  mud.  The  western  range  is 
basaltic.  At  one  point  where  the  escarpment  is  especially  ateep, 
the  brown  basalt  is  overlaid  by  a  deposit  of  white  pumice  or 
siliceous  dust,  which  is  worn  into  a  picturesque  sculptare  by  the 
weather. 

I  did  not  get  a  near  view  of  Abert  Lake,  but  it  lies  between 
high  basaltic  bluffs,  of  which  the  eastern  is  the  more  elevated, 
rising  to  a  great  hdight  above  the  water.  It  is  supplied  with  water 
by  the  Chewaucan  River,  which  is  a  large  creek  with  a  fine  flow  of 
pure  water.  It  abounds  in  fishes,  especially  the  trout,  Salmo 
purpuratus. 

Silver  Lake  also  ties  in  a  valley  with  eastern  and  western  walls 
of  basalt.  The  strata  of  which  the  walls  are  composed,  dip  away 
from  each  other  here,  as  at  Warner's  Lake,  producing  the  impres- 
sion that  the  lake  occupies  a  fmcture  in  an  anticlinal.  A  range  of 
hills,  terminating  at  its  eastern  extremity  in  a  bluff,  extends  along 
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the  north  side  of  the  lake.  The  rock  of  which  it  is  composed 
differs  f^om  those  of  the  principal  ranges,  in  being  a  finely  bedded 
volcanic  conglomerate  mud.  The  same  material  forms  bluffs 
forty-five  miles  eastward  in  the  desert.  During  the  season  of 
1882  the  waters  of  Silver  Lake  rose  higher  than  had  been  pre- 
viously known.  It  is  probable  that  these  lakes  are  rising,  as  is 
the  case  with  Pyramid  Lake.  A  comparatively  small  elevation 
would  connect  the  waters  of  Silver  Lake  with  Summer  Lake, 
eighteen  miles  distant,  and  those  of  Summer  Lake  with  the 
Chewaucan  River,  seven  miles  distant.  This  would  convert  the 
Chewaucan  Swamp  into  a  lake,  and  connect  the  Abert  Lake  with 
the  series. 

Ooose  Lake  is  thirty  miles  in  length  and  about  ten  miles  in 
width.  It  is  bounded  on  the  east  and  west  by  eruptive  moun- 
tains of  no  great  elevation  near  the  lake,  but  which  rise  gradually 
to  a  considerable  height,  especially  to  the  eastward.  To  the 
north  and  south  the  valley  of  the  lake  continues  for  several  miles. 
It  is  cut  off  to  the  north  by  the  watershed  of  the  Chewaucan,  and  ^ 
to  the  south  by  that  of  Pitt  River.  The  scenery  of  its  banks  is 
tame  as  compared  with  that  of  some  of  the  other  lakes,  but 
presents  nevertheless  many  elements  of  beauty.  It  is  shallow 
for  a  long  distance  from  its  northern  and  eastern  shores.  It 
abounds  in  fishes  and  water-birds.  I  fished  for  a  day  with  hook 
and  line  without  success,  but  procured  a  good  collection  of  fishes 
by  another  method.  I  found  numerous  specimens  both  fresh  and 
dry,  which  had  been  dropped  by  fishing-birds  on  or  near  the  shore. 

The  great  or  Upper  Klamath  Lake  is  thirty-two  miles  long,  and 
of  irregular  width,  and  is  said  to  be  twelve  miles  across  its 
widest  part.  Its  western  shore  is  the  base  of  the  Cascade  Moun- 
tains, and  its  eastern  shore  is  bordered  by  a  low  range  of  eruptive 
hills.  Both  shores  are  wooded ;  and  the  scenery,  though  it  lacks 
the  rugged  grandeur  of  that  of  Warner's  and  Abert's  Lakes,  is 
highly  picturesque.  The  symmetrical  proportions  of  Mount 
Pitt  are  ever  visible  on  its  eastern  shore,  while  the  more  central 
peaks  of  the  Cascades  ai*e  in  view  from  its  northern  extremity. 
It  is  fed  by  several  streams,  the  most  important  of  which  is  the 
Williamson's  River,  which  enters  it  from  the  east.  This  has  a 
considerable  flow  of  water.  The  Link  River,  which  connects  the 
Upper  and  Lower  Klamath  Lakes  with  the  Klamath  River,  is  a 
wide  and  rapid  stream  containing  much  water. 
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The  Upper  Klamath  Lake  is  more  prolific  in  animal  lifr  Hm 
any  body  of  water  known  to  me.  Tlie  proportion  of  alkali  vhicb 
it  contains  appears  most  favorable  to  the  development  of  lif*. 
Its  iratere  are  full  of  vegetable  imijuritiea,  living  and  dend,  and 
luoUusoa  and  crustacp-a  abound  everywhere.  Tlioae  eustain  a 
erpat  population  of  fishes,  which,  though  not  numerous  in  apecies. 
is  eo  in  individuals.  Swarms  of  flshing-hirds  employ  themHelvM 
in  oat^ihlng  them  living  from  tbe  lake.  The  must  ahnndant  moU 
liisi-a  are  the  Planorbia  ( Garinifp.x)  newbrrryi  Lea,  and  a  Lymmta. 
A  probably  hydroid  [Kilyp  is  found  attached  to  the  bark  of 
submerged  trees  in  large  numbers.  Its  creeping  yellowish  st^DU 
are  imbedded  in  snrcode,  forming  a  continuous  tnasa.  Eaob 
Eooid  is  of  an  elongate  oval  form,  sessile,  and  with  six  rays  of 
equal  size,  etich  one-half  as  long  as  the  bofly.  These  /.ooids  are 
translucent,  but  with  two  oval  bodies  in  the  lower  half  of  Uie 
body-cavity,of  a  yellow  color.  The  masses  are  as  large  as  the  %A. 
Tlie  length  of  each  zoijid  is  one  millimetre.  They  did  not  extend 
tliemselvea  beyond  this  length,  neither  did  the  rays  elongate  to 
beyond  half  the  same,  so  long  as  I  o^erved  them.  They  retraot«d 
themselves  on  being  irritated.  They  do  not  possess  any  fringes 
lil;e  the  iu-tiis  of  the  Pi>!yzoa.  A*  the  possession  ofii  d-iici-eiam 
distinguishes  this  genus  from  all  the  fresh-water  hydroids,  I  pio- 
pose  to  characterize  tbis  remarkable  form  as  the  type  of  a  new 
genus,  witli  the  name  of  Rhizokydra,  and  the  species,  by  tbe  name 
ot  Jlavitincta.* 

The  following  mollusca  which  I  obtained  were  identified  by 
Mr.  Tryon,  to  whom  my  acknowledgments  are  due^— 

Ancylua  netoberriji  Lea. 

Limnma  elagnalig  Lea, 
■  Physa  gyrina  Say. 

Pompkolyx  efusa  Lea. 

Flanorbis  corpulentus  Say. 

Carinifex  neuAerryi  Lea, 

Anodonta  wahlamalenein  Lea. 
In  my  explorations  of  these  lakes,  I  was  greatly  aided  by  Col. 
Wliipple,  in  command  at  Fort  Klamath,  and  Col.  Barnard,  iu 
conunand  at  Fort  Bidwell,  and  Dr.  George  Kober,  surgeon  at  tbe 

IS  of  tbia  animal  in  alcohol 
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latter  post.  To  these  gentlemen  I  wish  to  express  my  thanks. 
My  especial  thanks  are  also  due  to  Genei-al  W.  T.  Sherman, 
commander-in-chief  of  the  army,  from  whom  I  have  received 
many  favors,  on  this  and  other  occasions. 

8TNOF8I8  OF  THE  FiBHEB. 

I808PONDYLI. 
Balmo  pnrpuratiui  Pallas. 

Pyramid  Lake ;  Chewaucan  River ;  Silver  Creek  (tributary  of 
Silver  Lake) ;  Klamath  Lake,  and  Williamson's  River. 

As  Jordan  remarks,  this  fish  varies  as  to  its  color-shades,  and 
is  hence  imagined  by  fishermen  to  include  several  species.  A 
specimen  from  Link  River  (the  part  of  Klamath  River  connecting 
the  Klamath  Lakes)  is  nearlj-  silver-white.  Specimens  from  Wil- 
liamson's River  are  of  darker  color.  I  examined  a  large  number 
of  individuals  from  that  stream,  and  found  the  following  varia- 
tions in  some  of  them.     One  specimen  Br.  XI ;  Anal  10^  ;  one,  Br. 

XII,  A.  9t;  six,  Br.  XII,  A.  101^;  three,Br.XIII,  A.  10| ;  one,  Br. 

XIII,  A.  m ;  one,  Br.  XIII,  A.  12f 

An  important  food  fish,  sometimes  reaching  ten  pounds  in 
£lamath  Lake.  * 

Salvelinat  nudma  Walb. 

Seven-mile  Creek,  which  enters  Lake  Klamath  from  the  north- 
west 9 

PLBCTOSPONDYLI. 

APOCOPE  Cope. 
Apocope  ▼ontrieota  Cope. .  Jordan,  I.  o.,  p.  211. 

Abundant  in  the  small  streams  near  Fort  Bidwell,  N.  E.  Cali- 
fornia. 
Apoeope  ynlaorata  Cope.   Jordan,  1.  c,  p.  210. 

Abundant  in  streams  near  Fort  Bidwell,  and  in  those  tributary 
to  Wamer^s  Lake  and  Abcrt's  Lake. 

A008IA  Gird. 

This  genus  is  stated  by  Jordan  to  agree  with  Apocope^  excepting 
in  the  possession  of  a  complete  lateral  line. 

Afoiia  noTomraduta  Cope,  up.  nov. 

Scales  11-60-11;  radii,  dorsal  I.  9;  anal  I.  7.  The  head  is 
rather  elongate,  especially  the  muzzle,  which  projects  a  little 
beyond  the  mouth.    Eye  4*5  times  in  length  of  head ;  1*5  times  in 
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length  of  mtiKKle,  and  in  intcrorbital  width.  Head  four  Umes  ia 
length  without  caudal  Bn  ;  depth  at  Fentral  fin,  five  times  in  the 
same.  Dorsal  fin  originating  behind  line  of  last  ventral  ray; 
radii  always  I.  9.     Oaudal  pxiduncle  rather  deep. 

Meaeurementt.  m. 

Total  length  (with  caudal  fln),       ....     -107 
Length  to  edge  of  operculum,  ....     '010 

Length  to  first  ventral  ray  (outside), 
Length  to  first  dorsal  ray  (outside), 
Length  to  first  anal  ray  (outside), 
Length  to  base  of  caudul  fin, 
Depth  at  occipital  region,       .....     '013 

Depth  at  first  dorsal  ray, -DIS 

Depth  at  first  anal  ray, iH6 

Depth  of  caudal  peduncle, '009 

Color  silvery,  dusted  with  smoky,  to  below  the  lateral  line,  and  I 
marked  on  the  aides  and  back  with  several  rows  of  dusky  spots.  1 
Bases  of  inferior  fins  and  upper  tip  red.  J 

This  speciee  differs  from  the  species  of  Apocope,  wbi<A  it  < 
generally  resembles,  in  having  a  jx^rfect  lateral  line.  It  agrees 
witli  the  A.  henxhavi  in  having  nine  dorsal  ra^-s,  but  baa  &  longer 
muzzle  and  lai^er  scales.  The  latter  has  the  following  scale 
formula,  16-67-12.  It  is  possible  that  some  of  the  Bpecimeiu 
referred  by  Jordan  to  the  A.  henthavi  belong  here.  Abundant  in 
Weber  River  at  Echo,  Utah. 

CUOU  Olrd. 
Bgbopti-  "Agui."     Cup*  *nd  otlieri. 
CUoU  aspMUrM  Cope.     Procsedi.  Amer.  Phllw.  6(»[c(;,  187T.  p.  S30. 

Well  distinguished  from  the  allied  fossil  species  by  its  narrower 
pharyngeal  bones,  and  its  teeth  4-4.     Fossil  Lake,  Oregon. 

ItTLOLSDGTIB  Cnpt. 
AsDUkl  Report  0.  8.  e*o1.  Surre;  Tern.,  I8TI,  p.  ITS.     Jordui,  Sroopil*  HikM 
Norlb  AmericB,  1863,  p.  8ST. 

This  genus  differs  fVom  Leucus  Heck,  in  its  dental  formula,  6-4 
instead  of  5-5.  It  is  characteristic  of  the  streams  and  lakes  of  the 
Oreat  Basin,  and  of  those  waters  of  Oregon  and  California  which 
lie  nearest  to  them.  Most  of  the  lakes  of  southwestern  Or^^ 
contain  them,  and  their  variations  are  such  as  to  render  their 
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specific  characters  somewhat  difficult  to  unravel.  Teeth  of  species 
of  this  genus  occur  in  the  pliocene  lake  deposits  of  the  Great 
Basin. 

Myloleuoat  gibliaroat  Cope.    Alhumop*  gibbaren*  Cope,  Proceeds.  Amer.  Philog. 
Sooiety,  1 877,  p.  230.     Anehybopait  brevfarcut  Cope,  1.  o.,  p.  220. 

The  presence  of  four  teeth  on  the  right  pharyngeal  bone  of 
specimens  referred  to  AUmrnops,  as  above,  is  not  established ;  and 
the  other  characters  point  to  the  specific  identity  of  the  indi- 
viduals included  under  the  two  names  cited.  It  was  abundant  in 
a  fossil  state  at  Fossil  Lake,  Oregon,  whence  I  have  obtained 
about  twenty  pharyngeal  bones  of  both  sides.  First  discovered 
by  Chas.  M.  Sternberg. 

The  recent  species  may  be  distinguished  as  follows : — 

Scales  11-12 — 51-5 — 6-t;  anal  rays  I.  8;  head  3*5;  depth  3*5  to 
4  times  in  length.  M.formo9U8. 

Scales  10 — 4t-50 — 5 ;  anal  rays  I.  8 ;  head  3*5 ;  depth  4  times  in 
length.  M.  parovanu8. 

Scales  9-46-4 ;  anal  rays  I.  9 ;  head  3*t5 ;  depth  4*5  times  in 
length.  M.  thallaasinus. 

Myloleaeui  fomotut  Girard.  Jordan,  Synopsis  Fishes  N.A.,  p.  zxi.  Lencus /ormolus 
Jordan,  Report  Cnpt  G.  M.  Wheeler,  Ezpl.  W.  lO^tb  Mer.,  8iro,  1878,  p.  193. 

Specimens  of  this  fish  from  Silver  Lake  represent  a  form  of 
the  species  allied  to  the  M.  obesus,  in  the  greater  depth  of  the 
body  thui  those  found  in  the  Chewaucan  River  and  the  Warner 
Lakes.  In  the  first  named,  the  depth  enters  the  length  3*5  times ; 
in  the  last  two,  four  times.  The  Silver  Lake  specimens  diverge 
from  the  types  in  having  the  scales  a  little  larger.  They  are 
thus  counted  in  the  three  sets  of  specimens : — 

Silver  Lake  11 — 51-3 — 8;  Chewaucan  11-55-7;  Warner  Lake 
12 — 54-5 — 7,  The  largest  specimen  is  from  Warner's  Lake  and 
measures  8|  inches  in  length. 

Mylolaaou  pftrovftnat  Cope.    Zoology  Wheeler's  Expl.  Surv.  W.  100: b  ller.,  p.  600. 

This  species  was  originally  described  by  me  f^om  the  Beaver 
River  of  Utah.  It  now  appears  that  is  the  most  abundant 
cyprinoid  of  Goose  and  Klamath  Lakes.  It  reaches  a  length  of 
10  to  12  inches,  and  forms  a  large  part  of  the  food  of  the  great 
flocks  of  various  Bpecies  of  fishing-birds  which  live  at  those  lakes. 
Its  specific  characters  are  constant  in  a  large  number  of  indi- 
viduals.    Prof.  Jordan  identified  this  species  with  the  M.  bicolor 
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of  Qirard,  bat  he  gives  the  scale  formula  of  that    speoies  u 
8-fiO-5,  &nd  the  anal  riiye  as  1 — characters  quite  inconBiBtcnt  with 
the  M.  parooanug, 
XjlalBQoni  thalaiiiani  ip.  dot. 

'his  apecifB  rests  on  a  single  specimen  which  I  obtained  a^ 
Goose  Lake,  Oregon.  It  is  a  more  slender  fish  than  the  M.paro- 
vaniis,  and  its  color  when  fresh  ia  light,  translucent  green,  quite 
different  from  the  more  or  less  heavy  olivaceous  color  of  the 
Ifttter.  Its  proportions  are  expressed  in  the  key  above  given,  aa 
well  as  the  smaller  number  of  longitudinal  rows  of  scales,  aad 
the  additional  ray  of  the  anal  fin. 

Meaguremcnte.  m. 


Total  length  (with  candal  fin), 

Length  to  edge  of  opercle, 

Letigth  to  hnee  of  dorsal  on  lateral  line, 

Lengtlt  to  base  of  ventral  on  lateral  line, 

Length  to  base  of  anal  on  lateral  line, 

Length  to  base  of  caudal  on  latoral  line. 

Depth  at  Brst  dorsiil  ray,  . 

Depth  at  first  anal  ray, 

Depth  of  caudal  peduncle, 

Width  of  interorbital  region,    . 

Width  of  orbit,  .... 


■031 

-059 
•OBI 
■080S 
•lU 
■02« 
■022 
■014 
-010 
•007 


LEDcas  Ileckol. 

(,  18i-l,p.4S.     ^neijlopii.  Cu|)e,Prowed.  ^ 


r.  Philcu.  Saeiety,18T0, 


I  found  recent  species  of  this  genus  in  Pyramid  Lake, Nevada, 
only.  Some  extinct  species  occur  in  the  pliocene  beds  of  Oregon 
and  Idalio.'    The  two  species  from  Pyramid  Lake  differ  as  follows : 

Scales  13-U— 5G-9— 7-8;  anal  rays  I.  8;  tead  3'66  in  length;  depth 
4  (3'75);  eye  in  head  5  times.  L.  olivaceux. 

Scales  14-15—63-6—8;  anal  rays  L8;  head  4  times  in  length; 
depth  4-5  times;  eye  3'5  in  head.  L.  dimidiatus. 


'  Leurut  latui;  Anehybopiit  latui  Cope,  Proceeds.  Amer.  Philos.  Boc, 
c,  Idaho;  size  large.  Leuem  altarcatf  Anehybopiit  altareut  Cope,  loo. 
t.,  187T,  p.  229,    From  Oi-egon;  small. 
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Lenens  olivaoeu  ap.  nov. 

The  largest  cyprinoid  of  the  Pyramid  Lake,  and  very  abundaut. 
The  shape  is  a  regularly  compressed  fusiform.  The  head  narrows 
to  the  muzzle,  and  the  mouth  opens  obliquely  forwards  and 
upwards.  The  end  of  the  maxillarj^  bone,  when  the  mouth  is 
elosed,  is  concealed  in  a  sheath,  and  extends  a  little  beyond  the 
anterior  margin  of  the  eye.  The  latter  enters  the  length  of  the 
muzzle  (without  the  chin)  1*33  times ;  and  the  interorbital  space 
1*60  times.  Middle  of  front  a  flat  longitudinal  surface,  bounded 
on  each  side  by  an  angle,  from  which  the  surface  slopes  to  the 
superciliary  border.  In  the  Myloleucus  parovanus,  a  fish  of 
similar  size,  .the  frontal  is  flat  roof-shaped,  there  being  a  median 
longitudinal  angle.  In  specimens  from  Klamath  Lake,  however, 
the  lateral  angles  are  more  distinct  than  in  those  from  Goose 
Lake.  This  fish  is  everywhere  a  dusky  olive,  except  on  the  belly, 
which  is  silvery.    No  lateral  band.     Fins  dusky. 


Measurements, 

Total  length,  with  caudal  fin,      . 

Length  to  edge  of  opercle, . 

Length  to  base  of  dorsal,  on  lateral  line, 

Length  to  base  of  ventral,  on  lateral  line, 

Length  to  base  of  anal,  on  lateral  line, 

Length  to  base  of  caudal,  on  lateral  line. 

Depth  at  first  dorsal  ray,    . 

Depth  at  first  anal  ray, 

Depth  at  caudal  peduncle,  . 

Width  of  interorbital  region, 

Width  of  orbit,  . 


M. 

'283 
*064 
'122 
•131 
•lt3 
•235 
•060 
•043 
•027 
•020 
•0126 


This  and  the  smaller  L.  dimidiatus  swim  in  schools  in  the  lake, 
and  may  be  seen  fVom  the  elevated  road  along  the  rocky  shores, 
rippling  the  snrrace  like  a  gust  of  wind.  At  this  signal,  the 
pelicans,  gulls  and  terns  quickly  congregate,  and  are  soon  actively 
employed  in  fishing. 

Leueui  dimidiatiui  Cope^  sp.  nov. 

This  very  abundant  fish  is  much  smaller  than  the  adult  L. 
olivaceusj  and  has  a  more  slender  form,  smaller  scales,  and  a 
different  coloration.    The  eye  nearly  equals  the  interorbital  width 
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and  a  little  exceeds  tbe  length  of  the  muzzle.  The  month  slopea 
upwards,  and  the  extremity  of  the  maxillary  bone  reacUea  to  the 
anterior  edge  of  the  orbit.  The  ventral  flu  originates  behind  Ibe 
point  below  the  firat  dorsal  ray  by  the  width  of  a  ray.  Tlie  Una 
are  all  rather  small,  except  the  caudal  The  aides  and  belly  are 
a  pure  silver-white  up  to  the  eighth  row  of  scales  below  the  dorsal 
fin.  Above  that  line  the  aides  and  back  are  a  light  brown, 
becoming  lead-colored  along  the  border  of  the  white.  In  some 
speeimenB  this  lead-color  forms  an  obscnre  band. 


1 


Measurements, 


Total  length  with  caudal  fin,  . 

Length  to  edge  of  operole,     . 

Length  to  first  dorsal  ray  on  lateral  line, 

Length  to  first  ventral  ray  on  lateral  line. 

Length  to  first  anal  ray  on  lateral  line, . 

Length  to  caudal  Hn  on  lateral  line, 

Depth  at  firat  dorsal  ray, 

Depth  at  first  anal  ray,  .... 

Depth  at  first  caudal  peduncle, 

Width  of  interorbital  space. 

Width  of  orbit, 


-10* 
•021 
■042 
■043 

•oeo 

•084 
■019 
•0146 
.009 
■OOT 
■006 


This  species  exists  in  immense  numbers  in  Pyramid  Lake,  where 
it  doubtless  furnishes  much  food  for  the  trout,  SalTno  purpuratus. 


LansKi  ■Itvom  Copa. 


u  Cope,  Proeeeda.  Amar.  Philoi^ph.  8*a., 


Extinct;  from  Fossil  Lake,  Oregon,  only.  Represented  by 
pharyngeal  bones  and  teeth. 

■IFHATXLEB  Cope. 

Oen.  Nov.  Char. — Pharyngeal  teeth  5-5,  with  well  developed 
grinding  surfaces.  Ventral  fins  beneath  the  anterior  part  of  the 
dorsal.     Lateral  line  very  imperfectly  developed. 

This  genus  is  Leucus,  with  undeveloped  lateral  line.    The  only 
species  does  not  resemble  any  of  the  others  here  described. 
Siphatalu  TitUtat  ap.  nor. 

Scales  11-55-5  ;  radii  D.LS;  A.  L  8.  Head  4  times  iu  length 
without  caudal  fin ;  depth  of  body  4*5  times  in  the  same.  Eye 
one-third  of  length  of  head,  and  a  very  little  less  than  interorbital 
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width.    Mouth  opening  obliquely  upwards,  the  maxillary  not  quite 
reaching  the  anterior  edge  of  the  eye. 


Measurements. 

Total  length  with  caudal  fln, 

Length  to  edge  of  operculum, 

Length  to  line  of  dorsal  fin  on  lateral  line, 

Length  to  line  of  ventral  fin  on  lateral  line, 

Length  to  line  of  anal  fin  on  lateral  line. 

Length  to  base  of  caudal  on  lateral  line. 

Depth  at  first  dorsal  ray. 

Depth  at  first  anal  ray, 

Depth  of  caudal  peduncle. 

Diameter  of  interorbital  space, 

Diameter  of  eye,    . 


M. 

•077 

•016 

•0323 

•0328 

•046 

•061 

.0133 

•0106 

•0068 

•046 

•0446 


Belly  and  sides  silvery ;  a  straight  lead-colored  lateral  band ; 
above  this,  pale  reddish*(in  spirits).  The  leaden  band  is  inter- 
rupted at  the  base  of  the  caudal  fin  by  a  vertical  band  of  straw- 
yellow,  which  has  a  dark  posterior  edge. 

In  the  species  of  Leucus  fh>m  the  same  locality  (Pyramid  Lake), 
there  are  23  or  24  longitudinal  rows  of  scales ;  in  this  one  there  are 
only  17. 

8QUALIIF8  Bonsp. 
JordMD,  8;  noptti  FiBbei  N.  Ameriea,  p.  180. 

The  species  of  this  genus,  as  defined  by  Jordan,  that  I  have 
observed  in  the  Oregon  Lakes,  are  two,  which  differ  as  follows : 
Scales  13-63-7  ;  dorsal  rays  I.  9 ;  4iead  3^76  to  4  times  in  length ; 
depth  in  do.  4  times ;  eyes  in  head  4*26  times ;  teeth  2*6-5^2. 

8.  cceruleus. 
Scales  12-60-6;   dorsal  rays  I.  8;   head  4  times  in  length; 
depth  in  do.  4*26  times;  eye  in  head  3  times;  teeth  r4-6*]. 

8.  galtise. 

SqvalilU  ooniltiu  Qirard.     Jordan,  1.  o.,  p.  241. 

Abundant  in  Klamath  Lake.  The  specimens  differ  among 
themselves  somewhat ;  thus,  the  depth  enters  the  length  3*60  times 
in  some;  4  times  in  others.  The  dorsal  fin  originates  above  the 
ventral  in  some ;  a  little  behind  in  others.  The  teeth  all  have  the 
grinding  surfkce  distinct,  and  the  dorsal  fin  always  has  I.  9  rays. 
Length  of  the  longest  specimen,  6^  inches. 


OS   TSB   ACADEMt   ( 


[1883. 


148 

•qnalini  gkltis  •)>.  nac 

This  species  belongs  to  the  group  Clinoglomus,  where  the  doisal 
fin  originates  a  liltle  behind  the  line  of  the  front  of  the  rentrals, 
ud  the  t«eth  have  no  grinding  eurface.  The  lateral  line  is,  on 
the  other  hand,  but  little  dccurved,  and  there  are  but  eight  anal 
laye  (in  one  epccimen  nine).  The  muzzle  is  short  and  the  mouth 
oblique,  without  prominent  chin,  and  with  the  extremity  of  the 
raaxillar)'  bone  extending  a  little  beyond  the  line  of  the  anterior 
rim  of  the  orbit.  The  intevorbital  region  is  gently  and  regularly 
convex,  and  ia  aa  wide  as  the  diameter  of  the  orbit. 

The  color  in,  olive  above,  ns  far  laterally  an  a  plumbeous  l»nd 
which  extends  from  the  euperior  angle  of  the  opercnlum  to  the 
middli;  of  the  base  of  the  caudal  fin.  Below  this  lino,  the  eiiU-s 
and  belly  ure  silver,  except  abroad  band  of  crimeou,  which  extends 
from  the  branchial  Assure,  to  the  line  of  the  Qrat  anal  ray.  Side 
of  head  with  a  dusky  band.  This  ia  the  only  species  I  have  aeen 
in  this  region  which  displays  brilliant  colprs. 

Stt^anuremenU.  M. 

Total  length  with  vaudai  fin,         ...         .     -OGI 

Length  to  edge  of  oporcle, 

Lenctii  to  first  'lorsal  ray  on  side.  .     -li^as 

Length  to  first  ventral  ray  on  side, 


Length  to  first  anal  ray  on  side. 
Length  to  base  of  caudal  fin, 
Depth  at  first  dorsal  ray. 
Depth  at  first  anal  ray, 
Depth  of  caudal  pciluncle, 
Interorbital  width, 
This  pretty  species  is  quite  abundant  in  Pyn 


■0386 
•056 


■0043 
lid  Lake. 


(H&SHIBTBS  Jord>n. 

This  curious  genus  is  confined  to  the  lakes  of  the  Great  Basin. 
One  species,  the  C.  Horus  J.  and  G.,  is  very  abundant  in  the 
Utah  Lake,  while  the  others  occur  on  the  western  aide  of  the 
same  zoological  area.  Two  of  tliem  I  discovered  in  Lake  Klamath 
in  18T9,  and  I  now  add  a  fourth  from  Pyramid  Lake.  These 
fishes  are  the  largest  that  inhabit  the  waters  of  the  Great  Basin. 
They  are  essentially  Catostomi  in  which  the  fleshy  lips  are  wanting, 
the  month  having  the  characters  of  the  majority  of  the  Cypri- 
nidee. 
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CluMmUtat  enjut  sp.  nor. 

I  procured  but  one  specimen  of  this  fish  from  Pyramid  Lake, 
where  it  is  difficult  to  obtain.  The  size  is  large ;  the  specimen  I 
procured  measured  eighteen  inches  in  length.  The  head  is  wide  and 
flat,  the  width  of  the  interorbital  space  being  more  than  half  the 
length.  The  upper  lip  is  very  thin ;  the  lower  lip  is  represented 
by  folds  on  each  side,  which  do  not  connect  round  the  symphysis. 
Scales  18-65-11.  Dorsal  rays  12 ;  anal  I.  8.  The  eye  enters  the 
length  of  the  head  8'5  times,  and  the  interorbital  width  4*5  times. 
The  swim-bladder  has  but  two  cells.     The  colors  are  pale  olive. 

The  pharyngeal  teeth  of  this  species  are  much  like  those  of  the 
C.  liorus  in  their  triangular  section ;  they  are,  nevertheless,  of 
delicate  construction.  The  head  of  this  species  is  relatively 
larger  and  wider  than  in  any  of  the  others,  which  gives  it  a  heavy 
and  clumsy  appearance. 

This  fish  is  said  by  the  fishermen  to  inhabit  the  deepest  water, 
and  to  be  seen  in  nuipbers  only  at  the  time  of  breeding.  Its 
habits  in  this  respect  agree  with  what  is  said  of  the  C,  luxatus  of 
the  Klamath  Lake.  The  Indian  name  of  the  Chasmistes  cujus 
is  "Couia.'' 

Chaimistet  brevirottrii  Cope.    American  Na^aralist,  1879,  p.  785.    Jordan,  Fishes 
N.  Amer.,  p.  132,  1883. 

This  fish  does  not  exceed  14  to  16  inches  in  length,  and  has  a 
difi*erently  formed  head  and  muzzle  ft'om  the  C.  Iuxatu8,  They  are 
shorter,  especially  the  muzzle,  and  the  latter  is  without  the  hump 
produced  by  the  protuberant  premaxillary  spines.  Parietal  fon- 
tanelle  small.  The  lower  lip-fold  is  only  present  at  the  sides  of 
the  mandible.  Both  lips  are  smooth.  Eye  round,  its  diameter 
entering  the  length  of  the  head  six  and  two-thirds  times,  of  which 
three  times  enters  the  muzzle.  Interorbital  region  flat,  its  width 
entering  the  length  of  the  head  two  and  one-eighth  times.  Body 
nearly  cylindric.  Scales  12-74-11;  radii  D.  11,  A.  9.  Color 
dusky  above,  silvery  below ;  fins  colorless.  This  fish  is  abundant 
in  Klamath  Lake,  but  I  was  informed  by  a  Klamath  chief,  that  it 
does  not  ascend  Williamson's  River  in  spring  with  the  (7.  luxatua 
and  Catostomus  labiatus.     Klamath  name,  ^^Xodptu." 

ClUfmittet  Inxatni  Cope,  Ainerioan  Natnralist,  1870,  p.  78ft.    Jordan,  1.  o.,  p.  132. 

Form  elongate ;  head  long,  fiat  above,  and  with  a  large  fontanelle. 
Mouth  terminal,  the  spines  of  the  premaxillary  bones  projecting 
80  as  to  form  a  hump  on  the  top  of  the  snout    Lower  lip  a  very 
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thin  dermal  fold,  extending  entirely  around  the  chin.  Both  npper 
and  lower  lips -delicnlely  tuberculEir.  Eye  oval,  the  axis  Ioiigi> 
tudinal,  and  contained  seven  times  in  the  length  of  the  bead,  of 
which  three  and  a-half  timea  are  contained  in  the  ninzzle.  Inter- 
orbital  region  flat,  one-third  as  wide  aa  the  head  is  long.  Scales 
lS-80-9;  radii  D.  11,  A.  9.  Color  clouded  above  with  black  pnnc- 
tnlatioRS ;  below  paler,  with  red  shades  in  some  specimens ;  flas 
uncolored.  It  attains  a  length  of  nearly  three  feet.  It  ascends 
the  streams  tribntary  to  Lake  Klamath  in  thousands  in  the  spring, 
and  is  taken  and  dried  in  great  numbers  by  the  Klamath  and 
Modoc  Indiana.     The  former  call  it  "Tswam." 

The  character  of  the  lips,  the  oval  eye,  and  the  less  interorbital 
width  distinguish  this  species  from  the  G.  breviroslriB,  as  weU  as 
the  longer  muzzle  and  superior  size  adduced  in  my  original 
description. 

On  this  species  and  tlie  C.  bremro»tri»  I  proposed  the  genua 
Lipomyzon,  on  the  supposition  that  the  pharyngeal  bones  and 
teoth  of  C.  lioruB  were  like  those  of  the  genus  Cato8t(/mut,  from 
vhioh  those  of  these  species  differ  in  their  greater  atteauatiou. 
During  the  summer  of  1882, 1  obtained  a  number  of  specimens  of 
C.  liorim,  and  Rnd  that  while  its  pharyngeal  bones  are  less  atten- 
uated than  those  of  G.  Ittxatus,  they  are  more  so  than  id  some 
species  of  Gatostomua,  so  that  I  cannot  distinguish,  genericall;, 
the  species  of  Klamath  Lake.  The  pharyngeals  of  C.  breviroetrit 
are  not  more  attenuated  than  those  of  0.  liorus. 

CATOSTOmrB  Le<. 
CatOltomai  UUatni  Ajm.     Cope,  American  Nalunliil,  I8TB,  p.  769. 

This  Species  abounds  in  Klamath  and  Qoose  Lakes,  but  I  did 
not  observe  it  in  any  of  the  lakes  to  the  eastward  of  these.  The 
forroulfe  are : — 

Klamath  Lake:  scales,  10-71-11  ;  radii  D.  I.  11 ;  V.IO;  head  4-5 
times  in  length  ;  eye  5'5  times  in  bead. 

Goose  Lake:  scales  12-13—75—11 ;  radii ;  D.  I.  11 ;  V.  10 ;  eye 
6;  head  4-5  times  in  length. 

The  largest  specimens  measure  twelve  inches  in  length. 
Remains  of  species  of  this  family  are  abundant  in  the  pliocene 
sands  of  Oregon,  but  do  not  represent  many  species.  Pharyngeal 
bones  and  teeth  indicate  that  the  species  are  true  Catostomi. 

Crania  and  other  bones  of  one  of  the  species  have  been  found 
abundantly   at   Fossil   Lake.      In   some  of  the  specimens  the 
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pharyngeal  bones  and  teeth  are  preserved.  1  cannot  distinguish 
the  specimens  f^om  corresponding  parts  of  the  common  sucker  of 
Lake  Klamath,  named  by  Ay  res  as  above.  They,  however,  present 
considerable  variations  among  themselves.  These  may  be  stated 
as  follows : 

I.  Ethmoid  and  f^ont  convex  transversely, 
a.  Parietal  fontanelle  small.    Two  specimens. 
aa.  Parietal  fontanelle  large.    Three  specimens ;  two  of  them 
lent  me  by  Prof.  Thos.  Condon,  of  Eugene,*  Or. 
II.  Ethmoid  and  front  a  little  convex ;  fontanelle  large ;  in  both 
points  resembling  the  typical  specimens  from  Lake 
Klamath.     One  specimen. 
III.  Ethmoid  and  front  plane,  the  latter  a  little  concave  in 
profile.    Fontanelle  large.     One  specimen. 

There  are  numerous  other  skulls  in  my  collection,  but  they  are 
not  yet  sufficiently  cleared  of  matrix  to  display  their  characters. 

CatMtomat  batraehopi  sp.  nov. 

This  sucker  is  characterized  by  the  short,  wide  and  depressed 
form  of  the  cranium.  The  ethmoid  bone  is  considerably  more 
than  twice  as  wide  as  long  (minus  the  spine),  while  in  C.  labiatus 
it  is  only  half  as  long  as  wide.  The  interorbital  width  is  equal  to 
the  length  of  the  skull,  minus  the  ethmoid  bone  and  epiotic  spine ; 
in  C.  labiatus  this  width  is  a  good  deal  less  than  the  dimension 
mentioned.  The  ethmoid  and  frontal  bones  are  less  convex  than 
is  the  case  in  the  more  common  fossil  variety  of  G,  labiatus. 
Althougfh  the  bridge  separating  the  temporal  and  pterotic  fossae 
is  wide  in  C  labiatus,  it  is  wider  in  the  (7.  batrachopSy  and  has  a 
concave  superior  surface,  which  is  not  separated  by  ridge  or 
angle  from  that  of  the  superior  plate  of  the  parietal  bone.  There 
is  no  frontal  keel,  and  the  fontanelle  is  well  developed. 

Measurements.  u* 

Length  from  epiotic  spine  to  ethmoid  spine,  Indus.,  *084 

Length  of  ethmoid,  minus  spine,  ....  *018 

Length  of  frontal  bone  (median), ....  *032 

Length  of  parietal  bone  (median),         .        .        .  '015 

Interorbital  width, *056 

Width  at  pterotics,  about -062 

Width  between  apices  of  epiotics,  .        .        •  *032 

Width  of  ethmoid, -042 
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Tbis  species  appears  to  have  been  about  eig^hteen  incbet  in 
length.  The  only  sliull  which  represente  it  was  foand  by  Obaritt 
11.  Sternlwig,  near  Silver  Lake,  Oregon, 

Catoltomai  Uhssniii  <Iili  an  1  Jnrrinn.     Sjno]iiSa  PiifaM  TS,  Amor.,  11T. 

This  ia  the  common  species  of  the  lakes  which  represent  tbe 
Lahontau  Basin.  I  found  it  in  Pyramid  Lake  and  the  tbiid 
Warner  Lake.     The  formulte  are  as  follows : 

PjTamid  Lake:  scales  14-81M4;  radii  D.  I.  11  ;  V.  9;  liMd 
4-5  times  m  length. 

Warner  Lake :  scales  16-83-15 ;  radii  D.  L  1 1 ;  T.  9 ;  licwl  t 
times  in  length. 

FEBGOUOBFHI. 
QBAHIDEA  Lickuy. 
Oraaidga  mioata  Piilli^-.    .lurinn  Srl>l'|>■l^  f.  Adit. 

Abundant  in  Klamath  Lake ;  not  seen  elsewhere. 

General  IlEiLAaKs. 
Ttie  species  noticed  in  the  preceding  pages  may  be  cnumeraUHl 
with  refvrence  to  their  geographical  dislribiilion,  in  tlie  foUowiug 
lists  :— 

I.    PTHAMID  Lake. 

Sijilia/eli'''  liiiealtig  Cope. 
Squaliun  galHm  Cope. 
Ghasmisles  cujua  Cope. 
Catoxlomus  tahoensia  0.  &  J. 


Salmo  purpiiratus  henahai 

Leucug  olivaceua  Cope. 
Leucua  dimidialua  Cope. 


Apocope  mtlnerata  Cope. 


Fort  Bidwell. 

Apocope  veTilrifjoaa  Cope. 
Warder's  Lake. 

Catoatomua  tahoeneia  O.  &  J. 


Apocope  vulnerata  Cope, 
MyloleucuK  formoaua  Gird. 

IV.    GooBB  Lake. 
Mylofeucue  parovanus  Cope.         Catoslomus  labiatua  Ayres, 
Mt/loleucua  Ihalaaainue  Copie. 

V.    Elamatb  Lake, 
Salmo  purpuratua  Pall.  Cka^smiiftes  breviroglria  Cope. 

Salcelinufi  malma  Walb.  Chasmialea  luxatua  Cope. 

Myloleucua  parovanua  Cope.  Oaloelomua  labiatug  Ayres. 


Squaliua  cceruleua  Gird. 
Squaliuit  bicoior  Gird. 


Vranidea  minuta  Pall. 
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YI.    81LTKB  Lakb. 
Salmo  purpuratus  Pall.  Myloleucua  formosus  Gird. 

VII.    Abert*b  Lake. 

Salmo  purpuratus  Pall.  Myloleucu^  formosus  Gird. 

Apocope  vulnerata  Cope, 

VIII.    Weber  Kiyer,  Utah. 

Bhinichihy 8  transmontanuB  Co]^.  Squalius  montanua  Cope. 
Agosia  novemradiata  Cope.  Pantosteus  platyrhynchiis  Cope. 

IX.    FofisiL  Lake,  Oregon.    (Fossil.) 

Leucns  altarcus  Cope.  Gaiostomus  lahiatus  Ayres. 

Myloleucus  gibbarcus  Cope.  Catostomus  batrachops  Cope. 
Cliola  angnstarca  Cope. 

Examination  of  the  preceding  lists  discloses  the  following 
facts  :  (1),  The  species  of  Leucus  replace  in  Pyramid  Lake  the 
Myloleucus  of  the  other  lakes.  (2).  All  the  species  of  Pyramid 
Lake  are  peculiar  to  it,  excepting  the  Catostomus  tahoensiSj  which 
is  found  in  the  third  (and  probably  other)  Warner  Lakes,  one 
hundred  and  fiftj'  miles  north  of  it.  (3 ).  The  Myloleucus  formosus 
inhabits  the  eastern  line  of  lakes — Warner's,  Abert's  and  Silver 
Lakes;  while  the  M,  parovanus  is  confined  to  the  more  western 
lakes,  the  Goose  and  Klamath.  (4\  The  distribution  of  the 
Catostomi  is  similar;  the  C.  tahoensis  being  the  eastern,  in 
Pyramid  and  Warner's  Lakes,  ahd  the  C,  lahiatus  in  the  Goose 
and  Klamath  Lakes. 

The  distribution  of  the  other  species  is  not  sufficiently  known 
to  enable  us  to  draw  any  conclusions  regarding  them. 

II.  The  Fauna  of  the  Idaho  Lake. 

BAIIDJB. 

» 

Baift  pentagons  Leidj.     Oncobati*  pentngonu*  Leidy,  Proceeds.  Phila.  Academy, 
1870,  p.  70. 

A  species  said  to  have  been  found  in  the  beds  of  this  deposit. 

It  is  referred  to  a  new  genus  by  Leidy,  who,  however,  does  not 

characterize  it. 

CYPBINIDiB. 

This  family  predominates  over  all  others  in  the  number  of 
species  and  individuals.  Typical  carnivorous  forms  {Squalius) 
were  not  rare,  but  the  greater  number  of  genera  are  carnivorous 
with  the  teeth  less  {Leucus^  Myloleucus)  or  more  (Mylocyprinua) 

11 
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a<1apteil  for  crushiug  bard  Bubstaiicee.  The  fuo'l  uf  Bacti  species 
was  probably  nioUusca.  There  were  but  few  herbivorous  fomu, 
Bud  these  {Diaaticlmg  sp.)  not  typical,  but  related  to  the  adjacent 
carniTOTous  genera.  Especial  interest  attaches  to  the  present 
distributiou  of  some  of  the  genera.  Diaelichuit  is  the  only  one 
which  ia  estinet,  bo  far  as  known,  though  its  characters  approach 
those  of  esiating  genera  so  nearly,  that  it  may  be  founil  at  anj' 
time  in  the  recent  fauna.  Myiocyprinits  has  a  living  species  in 
China.  Ldicua  is  found  in  Europe  and  Asia.  Mylolevcug  is 
American,  and  is  confined  to  the  lakes  of  the  Great  Basin  ami 
California;  two  sjwcies  occurring  in  Utah  and  two  in  Oregon. 
Ctioln  is  found  in  Norih  America  east  of  the  Siurra  Nevada. 
SiiHaliug  is  generally  North  American  and  European. 

KTLOCXPBIH178,  Leidj. 


t  am  acquainted  with  three  species  of  this  genus ;  two  extinct 
fVom  Idaho,  and  one,  the  Mylocyprinus  xihiops  Basilewsky, 
(Mylopharyngodort  Peters)  recent,  in  China.  The  pharyngeal 
bones  of  these  species  may  be  distingnished  as  follows.     I  know 

tliosL'  of  the  M.  xlbiops  from  a  figure  <riTeu  bv  Prof.  Perers. 

I.  Teeth  commencing  near  the  symphysis;  curvature  of  pha- 
ryngeal very  abrupt ;  apex  shorter  than  tooth-row  ; 

M.  infiexus. 

II.  Teeth  commencing  at  a  distance  from  symphysis,  leaving  a 

style;  curvature  gradual. 

Style  and  apex  each  shorter  than  tooth-row ;     M.  rohusUie. 

Stylo  and  apex  each  longer  than  tootli-row  ;        31.  eethiops. 

H;laejpiinni  iuflBzot  Cope,  pp.  dov. 

Established  on  two  pharyngeal  bones  of  the  left  side,  one  of 
which  indicates  a  flsh  of  perhaps  two  pounds  weight,  and  the  other 
one  of  half  the  siKC.  Its  form  is  i>eculiar  in  the  very  abrupt  curve 
of  the  external  border,  the  great  abbreviation  of  the  style,  and 
the  shortness  of  the  tooth  series.  The  proximal  and  distal  ex- 
tremities  of  the  bone  are  connected  across  the  concavity  by  a  thin 
expansion  of  the  inner  border,  not  seen  in  31.  rolmstus.  The  first 
tooth  is  smalt,  but  larger  than  the  corres]x>nding  one  sometimes 
seen  in  31.  robusfus,  so  that  I  woulil  be  inclined  to  think  it  a  per- 
manent character,  were  it  not  wanting  from  the  smaller  specimen. 
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The  second  tooth  is  broadly  molar.  Two  foramina  perhaps  indi- 
cate the  position  of  two  teeth  of  an  internal  row.  The  toothless 
apex  of  the  bone  is  longer  and  flatter  than  in  M,  robustus.  The 
entire  bone  is  flatter  than  in  that  species.  The  first  tooth  stands 
on  the  edge  of  the  symphysis. 

MedsuremerUs.  m. 

Total  length  on  tooth  row, -025 

Length  of  base  of  tooth  row,         ....  '018 

Length  of  apex, '016 

Width  at  middle, -018 

Near  Sinker's  Creek,  Idaho.    J.  L.  Wortman. 

Xylooyprinoa  roboftiu  Leidy.     Loc.  oit.    Report  U.  S.  Geol.  Survej  Tern.,  i,  p 
2(J2,  PI.  XVII,  figs,  11-17. 

This  is  the  most  abundant  fish  of  the  Idaho  beds,  and  is  repre- 
sented by  a  great  many  pharyngeal  bones  with  teeth,  in  my  col- 
lection. These  present  a  great  many  variations,  and  I  have 
proposed  in  a  former  paper  to  recognize  three  species :  M,  kingi^ 
M.  rohuBtuB  and  M,  longidens.  Study  of  my  material  shows  that 
these  forms  intergrade,  and  that  if  they  represent  distinct  species, 
two  others  must  be  admitted.  I  incline  to  look  upon  the  diflfer- 
ences  as  due  in  part  to  age,  and  in  part  as  subspecific  variations. 
I  tabulate  them  as  follows : 

I.  Small;   style  more  slender,  five  teeth  in  outer  row,  the 
upper  very  small  and  subprehensile ;   the  lower  small, 
conic. 
II.  Like  the  last,  but  the  style  stouter. 
III.  Like  I,  but  only  four  teeth ;  the  inferior  tooth  wanting. 
lY.  Like  I,  but  four  teeth;   the  superior  larger  and  obtuse; 

M.  longidens. 

Y.  Larger ;  four  teeth,  the  last  obtuse  but  much  smaller  than 

the  others ;  style  stout;  M,  robustus. 

YI.  Larger;    style  stout;   four  teeth,  the  superior  nearly  as 

large  as  the  others,  which  are  equal ;  M.  kingi. 

The  slendemess  or  stoutness  of  style  is  not  coincident  with  the 
other  characters,  but  the  latter  condition  is  always  found  in  large 
specimens.  In  these  the  convex  border  is  also  much  thickenerl. 
The  small,  partly  hooked  form  of  the  superior  tooth  is  only  found 
in  small  fishes,  and  is  probably  a  character  of  youth.  It  indicates 
that  the  genus  is  descended  from  more  purely  carnivorous  types. 


IM  raooEBDisos  of  tee 

The  minute  first  tooth  ie  generally  found  in  small  specimens,  but 
not  always.  It  lingers  in  some  to  middle  size.  This  species  has 
not  been  found  in  the  Oregon  baain.  The  BPltlera  call  the 
pharyngeal  bones  **  baby-jaws." 

LKHCIIS  Heokel. 
Firobe  Sjrieni,  1943,  p.  48.     Ameht/hap,!,  Cope,  Proewd.  Amer.  Pbilos.  Sm,  ISTH, 

p.  IIS. 
Ltneo*  UtIU  Cop<.    AHthnboptii  lalat  Cope,  1.  0. 

Much  the  largest  species  of  the  genus,  as  yet  only  represented 
iiy  two  pharyngeul  bones  of  opposite  sides.     Southern  Idaho. 
Leacni  oondaniuiiii  Cojic,  «p.  nur. 

This  fish  is  represented  by  four  pharyngeal  bones,  two  of  each 
side,  which  have  the  dental  formula  2'5-5'9 ;  the  presence  of  the 
two  inner  teeth  being  doubtful  on  one  of  those  of  the  right  aide. 
They  Indicate  a  smaller  fish  than  the  L.  altarcun,  and  one  about 
thesizeof  the(7eraiic/i(A(/8  bigutlalus.  The  teeth  display  but  little 
grinding  surface,  and  have  swollen  suboonic  crowns,  which  are 
less  expanded  transversely  th.tn  those  of  the  L.  altarcus.  The 
style  is  moderately  long  and  not  much  recurved.  The  external 
aliform  border  is  rather  full,  and  expands  gradually  from  the 
style,  not  atiriiptiy,  .ia  in  L.  altarcus.  It  is  especially  full  oppo- 
site the  superior  extremity  of  the  tooth  aeries,  where  it  ia  con- 
ti-nctcd  in  L.  lalus. 

Measurements  of  Medivm  Size.  M. 

Length  on  tooth  line, -OH 

Length  of  tooth  line, -007 

Length  of  apex  from  tooth  line,     ....     '005 

Width  at  middle, -OOii 

Dedicated  to  Professor  Thos.  Condon,  of  Eugene,  Oregon,  who 
first  discovered  and  explored  in  part,  the  fossiliferous  foi-mations 
of  the  Oregon  and  Idaho  basins. 

saoALins  DiiDip. 

Jorden  tmrni.     Plschoehlt-  Aga!!.     CUn',i,iBmx„  flimrJ,     OHgohthi  Copp,  Proceeds. 
Amer.  Ph-Iosoph.  Soo.,  1870,  p.  S40. 

The  American  species  generally  differ  from  the  type  in  the 
reduced  number  of  teeth  in  the  right  pharyngeal  series.  The 
dental  formula  ia  2-5-42,  in  our  extinct  and  recent  species.  In 
the  pliocene  species  here  noticed,, the  teeth  have  acute,  slightly 
incurved,  apices.     They  differ  from  each  other  as  follows : 
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I.  Inner  face  Just  above  superior  tooth  mach  narrower  than 
anterior  or  posterior  faces. 

a.  An  external  marginal  expansion. 

Width  at  fourth  tooth  equal  length  of  bases  of  superior  three 

teeth ;  an  external  bevel  below  first  tooth  ;  large ;  S.  posticus. 

Width  at  fourth  tooth  considerably  less  than  length  of  bases  of 

superior  three  teeth ;  a  bevel  below  base  of  first  tooth  causing 

ala  to  be  more  distinct ;  large ;  8.  laminatus, 

Ala  not  projecting ;  width  less  than  length  of  bases  of  superior 

three  teeth  ;  no  bevel  below  first  tooth ;  smaller;  8.  reddingi. 

aa.  No  external  ala. 
Bone  very  narrow ;  teeth  spaced ;  larger ;  S.  bairdi, 

II.  Inner  face  just  above  superior  tooth  deep,  equaling  anterior 
and  posterior  faces. 
No  external  ala ;  bone  narrow ;  8.  arciferus. 

Squalius  posUons  Cope.    Semotiliu  po§ticut  Cope,  Proceeds.  Amer.  Philos.  Society, 
1870,  p.  541. 

The  original  specimen  is  from  Idaho.  Only  a  fragment  of  two 
others  are  known. 

Squalius  laminatus  Cope.     OUgoheluM  laminattu  Cope,  loc.,  oit.,  1870,  p.  541. 

Originally  founded  on  a  single  fragmentary  pharyngeal  bone. 
A  complete  right-hand  bone  with  all  the  teeth,  found  by  Mr. 
Wortman,  shows  that  this  is  as  large  a  species  as  the  O.  postica, 
but  of  more  slender  proportions. 

Squalius  reddingi  Cope,  ip.  nor. 

This  species  is  founded  on  pharyngeal  bones  of  individuals  of 
smaller  size  than  those  which  represent  the  others  mentioned  in 
this  list.  They  represent  a  fish  of  the  average  dimensions  of  the 
Pogonichthys  insRquilohus  of  California.  The  five  teeth  occupy 
as  much  length  as  the  style,  and  the  apex  is  as  long  as  the  bases 
of  four  teeth  and  an  interspace.  The  apex  is  fiat,  and  its  inner 
face  is  convex,  and  as  deep  at  the  base  as  one-half  the  width.  The 
external  alar  expansion  is  slight  but  distinct,  and  originates 
opposite  the  third  tooth  from  below.    The  st3'le  is  not  recurved. 

Measurements.  m. 

Length  on  tooth  series, '026 

Length  of  tooth  senes, *012 

Length  of  apex  from  teeth,        .        .        .        .  'Oil 

Width  of  bone  at  middle, -005 
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One  right  and  two  left  pharyngeal  bones  of  this  species  were 
found  by  Mr.  Wortman  in  Southern  Idabo,     It  is  named  for  my 
friend,  tlie  late  Mr.  B.  B.  Redding  of  San  Francisco,  Vioe-P resident 
of  tLe  California  Academy  of  Sciences. 
SqnkUuf  balidl  Copo.    S'tnMiltn  l.nirdi  Cope.  loc.  c<t„  p.  irl. 

This  species  was  established  on  a  right  pharyngeal  bone  which 
Bufjported  four  teeth  in  the  principal  row.  My  original  reference 
of  it  to  the  genus  Semolilus,  was  based  on  supposition  that  the 
left  pharyngeal  bone  would  be  found  to  support  five  teeth  In  the 
principal  row.  This  is  shown  to  be  the  case  by  sueb  a  bone 
discovered  by  Mr.  Wortman.  It  belonged  to  a  smaller  individual 
.than  the  typical  one,  and  shows  the  very  narrow  basis  of  a 
probably  shorter  style  than  those  seen  in  the  other  Bpeoies  here 
mentioned. 
Bqaalini  ftroifami  Cope.     Otiyaltlai  areyfrrm  Cope,  Im.  olt.,  p,  641. 

The  most  robust  species,  represented  by  parts  of  two  pharj'n* 
geal  bones. 

DIUTI0HU8  Cope. 
ProooediDgs  Ainar.  Philoa.  Soniotj,  1870,  p.  SS9. 

An  entire  pharyngeal  hone  of  the  typical  e|>ecie8  of  this  genus 
Ims  five  teeth  in  a  sinp;lo  series.  The  opjiositi'  bone  of  nnother 
species  presents  also  five  teeth,  eo  that  the  formula  is  probably 
5-5.  The  teeth  are  compressed  and  short,  and  somewhat  expanded 
transversely  to  the  direction  of  the  bone.  They  display  an 
oblique  grinding  surface  on  use.  Thej'  might  then  be  referred  to 
the  genus  Leucus,  but  the  apical  branch  of  the  bone  is  much 
more  elongate  and  is  truncate  at  the  extremity.  This  character 
is  best  seen  in  D.  macrodon,  where  there  appears  to  have  been  a 
superior  as  well  as  an  inferior  sj'mphysis.  The  direction  of  the 
tooth  series  is  at  right-angles  to  this  apical  portion,  as  in  other 
geneia, 
DisBtiohni  miorodon  Cupc.     Lac.  ell,,  p.  MS. 

A  specimen  of  pharyngeal  bone,  found  by  M.  Wortman,  is  not 
more  than  half  the  linear  dimensions  of  those  obtained  by  Mr. 
King  from  the  same  part  of  Idaho. 
Diaitiolini  paryidenl  Capv.     Lac.  cit.,  p.  MO, 

No  additional  material. 
Diaitichui  itrkn^latai  sp.  nov. 

Keprcsented  by  two  pharyngeal  bones  from  Southern  Idaho. 
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One  of  these  lacks  the  style,  and  the  other  the  apical  portion. 
The  species  differs  from  the  D,  macrodon  in  the  flatter  apical  ramus, 
which  is  devoid  of  the  marginal  tuberosity  and  distal  recurvature, 
seen  in  that  species.  It  is  straight  and  forms  an  acute  angle  with 
the  axis  of  the  tooth  series.  The  style  is  short,  stout,  and  some- 
what recurved.  The  marginal  ala  is  rather  abruptly  given  oflT  oppo- 
site the  second  tooth  from  below.  The  necks  of  the  pharyngeal 
teeth  are  contracted,  so  that  the  internal  and  external  outlines  of 
the  crown  are  convex.     The  grinding  surface  is  quite  oblique. 

Measurements,  m. 

Length  of  tooth  line, '014 

Length  of  apical  ramus, -013 

Width  of  bone  at  middle, '010 

Width  of  crown  of  tooth, '005 

This  species  was  about  the  size  of  the  gold-fish.  From  Southern 
Idaho,  J.  L.  Wortman. 

CATOSTOMIDiE. 

Catostomof  shoshoneiuis  sp.  dot. 

Of  this  fish  I  have  two  crania  from  the  Idaho  basin,  one 
obtained  by  Mr.  Wortman  and  the  other  by  Mr.  Clarence  King. 
Two  other  crania,  collected  by  the  same  gentlemen,  represent  a 
variety,  or  possibly  another  species. 

The  bones  of  the  skull  are  relatively  more  elongate  than  those 
of  the  C.  labiaius.  The  width  of  the  superior  surface  of  the 
parietal  bones  between  the  lateral  angles  is  equal  to  two-thirds 
the  length  of  the  superior  surface  of  the  ethmoid  bone  posterior 
to  the  base  of  its  anterior  spine.  The  two  measurements  are 
equal  in  the  C.  lahiatus.  The  ethmoid  has  three  median  longi- 
tudinal concavities  and  raised  borders  in  the  C,  shoshonenHis,  but 
is  regularly  convex  in  the  C.  lahiatus.  The  temporal  fossa  is 
separated  by  a  narrow  raised  band  from  the  pterotic  fossa  in  the 
former,  but  by  a  very  wide  band  in  the  latter.  The  supratemporal 
crests  are  not  raised  and  sink  gradually  to  the  level  opposite  the 
posterior  part  of  the  supraorbital  border.  There  is  a  slight 
median  frontal  keel  which  extends  forwards  from  the  same  point. 
The  frontoparietal  fontanelle  is  well  defined,  elongate,  and  rather 
narrow.  It  commences  at  the  base  of  the  supraoccipital  spine 
and  extends  to  opposite  the  anterior  foramen  of  the  postfrontal 
bone.    The  bones  of  the  skull  are  smooth. 
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-030 
•0105 
■028 
■OW 
■0345 
■OOTO 


Measurements. 
Letigtli  from  apex  of  epiotic  to  end  of  ethmoid 

Biiine,  inclusive, 

Length  of  ethmoid  without  apine  (median),  . 

Length  of  frontal  bone  (median),  .... 

Length  of  parietal  (median), 

liiterorbital  width, 

Width  at  pteroticB, 

Width  between  apicee  of  epiotics, .... 

Width  of  parasphenoid  at  middle  of  orbits,  , 

Diameter    (longj    of    hyomandibular    cotylus    of 

pterotic, ■0070. 

Tlie  above  measurements  equal  those  of  the  largest  size  of  tk- 
Calo^tomus  leren  of  our  waters.  It  will  be  desirable  lo  compare 
its  skull  with  that  of  C.  macrochilux  Gird.,  which  comes  from  the 
Columbia  Itiver.  Oirard  says  that  it  is  of  more  elongate  propor- 
tions than  that  of  the  C.  lalnatun. 
Catottomoi  Driatatoi  ip.  n  it. 

This  species  is  known  to  me  from  a  skull,  of  which  onljr  the 
cranium  posterior  to  the  anterior  orbital  region  remains.  It 
belongs  to  tlie  siimi;  ek'ngate  tj-pe  as  tiie  C.  reddin-ji,  and  differs 
from  that  spei-ies  as  follows : — 

The  lateral  casts  of  the  frontal  bone  are  more  elevated,  and  are 
carried  farther  forwards.  Instead  of  gradually  disappearing 
anteriorly,  they  descend  abruptly  to  their  termination,  enclosing 
a  groove  with  the  supraorbital  plate  of  the  frontal.  The  fonta- 
nelle  is  wide,  and  extends  farther  into  the  frontal  bone.  The  low 
median  frontal  ridge  commences  at  its  anterior  border.  The  bridge 
between  the  temporal  and  pterotic  fossa;  is  narrow.  There  is  a 
transverse  ridge  on  each  half  of  the  snpraoccipital  bone ;  in  0. 
reddingi  this  ridge  is  oblique,  descending  towards  the  middle  line. 
MeannremenlB.  m. 

Length  of  parietal  bone  (median), 

Length  of  frontoparietal  fontanelle. 

Width  at  pterotics, 

Width  between  frontal  crests  at  anterior  extremi- 
ties,      

Width  between  apices  of  epiotics, 

Diameter  (long)  of  hyomandibular  cotylus, 


-014 
■023 
■0*6 


■024 

■008 


Found  by  J.  L.  Wortman  in  S.  W.  Idaho.     One  specimen  only. 
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COBITIDiE. 

A  species  of  this  family  left  remains  in  the  Idaho  Lake  basin. 
I  have  reached  this  conclusion  b}'  the  discovery,  among  the  speci- 
mens submitted  to  me  by  the  Smithsonian  Institution,  of  the 
inferior  element  of  the  three  modified  anterior  vertebrsB,^  which 
are  so  characteristic  of  certain  families  of  the  Physostomous 
fishes.  This  portion,  moreover,  is  that  which  occupies  the  posi- 
tion among  the  Cobitidse  only.  Among  them,  it  consists  of  a 
longitudinal  plate  terminating  posteriorly  in  a  bladder-like  chamber 
on  each  side,  each  of  which  is  closed  below  by  a  transverse  pro- 
cess of  the  inferior  plate ;  an  angular  fissure  extends  around  the 
ends  of  these,  and  at  the  angle  sends  a  short  continuation 
upwards.    This  is  quite  similar  to  what  is  observed  in  Cobitia, 

This  occurrence  of  Cobitidx  is,  perhaps,  the  most  interesting 
fact  brought  to  light  by  the  examination  of  these  extinct  fishes. 
All  of  the  numerous  existing  species  of  this  family  are  found  in 
the  Eastern  Hemisphere,  and  the  great  majority  in  tropical  Asia, 
a  few  only  occurring  in  Europe  and  South  Africa.  Extinct 
species  arc  found  in  the  miocene  of  Oeningen.  We  have  then,  in 
this  form,  another  example  of  the  occurrence  of  Asiatic  t3'pes  in 
North  America  prior  to  the  glacial  epoch ;  and  as  in  a  fresh-water 
fish,  more  strongly  demonstrative  of  continuity  of  territory  of 
the  two  continents,  than  can  be  with  any  other  type  of  animal. 

SALMONIDiE. 

BHABDOFABIO  Cope. 

Proceeds.  Amer.  Pbilosoph.  Society,  Nov.,  1870. 

A  genus  represented  by  skulls,  in  which  the  maxillary  bone  is 
cylindrical  and  rod-like,  thus  differing  from  Salmo. 
Bhabdofario  Uoiutris  Cope,  1.  c. 

A  species  with  a  head  as  large  as  that  of  the  Salmo  salar^  which 

was  not  uncommon  in  the  Idaho  Lake.    In  addition  to  the  type 

obtained  by  Mr.  King,  Mr.  Wortman  found  parts  of  several 

individuals. 

SILURIDiE. 

AMIUBUB  Raf. 
1  Aminnu  ep. 

Represented  by  pectoral  spines.  These  do  not  difi*er  from  those 
of  some  recent  species,  but  difibr  from  those  of  the  species  of 

^  The  pharyngeal  bones  referred  to  this  family  by  me  as  above  cited, 
belong  to  the  Cyprinidte  in  the  restricted  sense.    See  genus  IHa4tichu$. 
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Rhineaitles  ttom  our  eooene  beds,  except  perbaps  tbe  B.  arrtiatat, 
m  the  poasesBioii  of  but  oue  row  of  t«etb.  The  surface  IB  delicitclv 
striate.  Tbe  anterior  edge  is  smooth  and  acute,  and  tbe  posterior 
edge  has  two  rows  of  serrie  Boparated  by  tbe  usual  groove. 

COTTIDJB. 
cortas  L. 
I  refer  to  tbis  genus  four  species  from  the  Idabo  l>eda.  Thej' 
may  belong  to  Uranidea,  but  as  I  can  only  identify  tbein  as  yet 
by  tbe  preopercula,  I  cannot  determine  this  point.  Tbe  parts  in 
question  are  not  rare,  showing  that  this  type  was  well  represented 
in  tbis  region. 

The  preopercular  bones  are  furnished  with  three  or  four  acute 
spines  of  no  great  length.  In  this  they  difltr  from  tbe  living 
American  species  of  Uranidea,  which  have  only  one  or  two  spines, 
excepting  the  U.  npiloia,  which  has  {fide  Jordan)  four  apliws, 
three  of  which  are  inferior.  Tlie  four  species  of  tbe  present  col- 
lection difi^r  in  tbeir  prominent  features,  as  follows : — 
a.  Foramina  on  inner  side  of  pi-eopercalam. 
Four  spines;  angular  spine  directtsl  backwards;  inferior  ones 
forwards ;  smaller ;  C.  divaricatut. 

Angular  spine  directed  liack wards  ;  posterior  inferior  downwards; 
inner  aide  with  two  faces  separated  by  an  angle  ;  larger; 

C.  ponti/ex. 
aa.  Foramina  on  the  posterior  edge  of  preopercle. 
Angular  spine  directed  backwards;  two  strong  similar  inferior 
spines  turned  forwards  ;  larger ;  C.  cryptotremut. 

aaa.  No  foramina. 
Angulnr  spine  directed  downwards  ;  inferior  spines  forwards ;  the 
anterior  inferior  flattened  ;  large  ;  G.  kypocerai. 

Cottai  diviriD&tni  tp.  nav. 

Represented  by  two  preopercula.  These  indicate  tbe  smallest 
of  the  four  species,  and  one  about  equal  to  the  C.  richardwni, 
Ag.  The  preo[>erculum  is  flatter  and  thinner  than  in  the  other 
species,  and  the  foramina  are  all  on  the  inner  side  of  the  branches. 
These  are  ;  one  large  one  above  base  of  superior  spine,  one  small 
one  between  bases  of  superior  and  angular  spines,  one  do.  between 
bases  of  angular  and  posterior  inferior,  and  one  at  anterior  base 
of  posterior  inferior.  The  two  inferior  spines  are  smaller  than* 
the  others,  and  are  incurved.    The  superior  posterior  is  tbe  largest 
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and  is  curved  upwards,  and  compressed  at  the  base.    Both  ex- 
ternal and  internal  faces  are  fiat 

Measurements.  M. 

Length  from  base  of  superior  to  base  of  exterior 

inferior  spines,  inclusive, '008 

Length  of  superior  spine  above,    ....    '003 

From  Willow  Creek,  Oregon.    J,  L.  Wortman. 

Cottof  pontiiNt  fp.  DOT. 

The  preopercular  bone  of  this  species  is  robust,  especially  in 
the  transverse  diameter.  Instead  of  being  flat  as  in  C.  ditmricatuSy 
it  presents  two  faces  on  the  side  which  is  perforated  by  foramina, 
which  are  separated  by  a  vertical  angle.  The  anteroexterior  face 
is  flat,  while  the  posteroexternal  is  somewhat  irregular.  The 
foramiua  which  pierce  it  are  larger  than  in  any  other  species, 
especially  the  one  between  the  second  land  third  spines.  The 
foramina  communicate  below  the  surface,  the  canal  thus  formed 
being  spanned  by  a  narrow  bridge  from  the  base  of  each  spine. 
The  opposite  side  of  the  preoperculum  is  a  little  concave,  and 
plane  at  the  base  of  the  spines.  The  bases  of  the  superior  and 
the  angular  spines  are  closer  together  than  in  any  other  species, 
being  absolutely  in  contact. 

Measurements.  M. 

Length  of  three  upper  spines  on  bases,  inch,         .    *008 
Length  of  joined  bases  of  two  upper  spines,         .    *006 

It  is  not  possible  to  be  certain  whether  there  is  any  anterior 
inferior  spine.  One  specimen  was  obtained  by  Mr.  Wortman, 
probably  from  Willow  Greek,  Oregon. 

Cottus  oryptotrtmas  tp.  nor. 

A  larger  species,  very  different  from  the  last,  and  nearer  the  (7. 
divaricatus.  Three  preopercula  are  in  my  collection.  In  all  the 
specimens  the  superior  limb  is  broken  off,  so  that  it  is  impossible 
to  state  the  character  of  the  superior  spine.  The  angular  spine 
has  a  round  section  and  is  directed  backwards,  and  in  line  with 
the  inferior  border.  The  two  inferior  spines  are  at  a  little  dis- 
tance from  its  base,  and  are  well  developed,  acute,  and  of  equal 
size.  They  are  directed  forwards  and  inwards.  The  external 
Yace  of  the  inferior  limb  is  divided  by  a  prominent  obtuse  angle 
on  its  entire  length.    There  is  a  small  foramen  at  the  posterior 
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baee  of  euuh  inferior  epine,  and  a  large  one  »t  the  auterior  ci- 
tremity  of  the  inferior  braneli,  looking  partially  outwards. 
Meaeuremeyil*.  H. 

Length  of  base  of  three  inferior  spines,  incl.,  ■  '0085 
Length  of  inferior  spines,  inclusive,  .  .  .  '005i 
Length  of  anterior  inferior  epiaee,  .  .  •  '000 
Length  of  inferior  branch  of  bone,  .  .  .  '01^ 
DiBcovered  by  Mr.  J.  L.  Wortman,  Castle  Cieek,  Idaho. 
CottDt  h;pae«ru  ep.  nor. 

The  preoperculum  of  this  species  difiers  widely  fVom  those  of 
the  three  already  descrit)ed.  Although  it  has  four  spines,  tfaey 
are  distributed  differently,  three  being  inferior  and  one  posterior, 
instead  of  two  posterior  and  two  inferior.  The  base  of  the  pos- 
terior spine  is  less  compressed  than  in  the  others,  aud  looks  k 
though  the  apex  is  directed  posteriorly  instead  of  superiorly  as  id 
(7.  diaaricalun,  and  0.  ponli/ex.  It  is  opposite  the  inferior  branch 
instead  of  above  it  as  in  the  8|)ecie3  named.  The  angular  spine  \»  , 
round  at  the  liase  ;  the  first  inferior  is  compressed  at  the  base,  ami 
the  anterior  is  compressed  to  the  rounded  apex,  its  superior  edge 
being  acute,  the  inferior  rounded.  This  spine  therefore  diffen 
from  that  of  any  of  the  other  species. 

The  external  face  is  gently  rounded,  and  is  smooth.  The 
internal  face  has  the  usual  excavation  with  bordering  rim,  and  is 
roughened.  Tliere  are  no  foramina  except  two  above  the  base  of 
the  anterior  inferior  spine.  In  size  this  species  is  about  Like  the 
C.  ponli/ex. 

Meaauremenln.  M. 

Length   of  base  of  fonr  spines,  inclusive,  in    a 

straight  line, 'OH 

Length  of  bases  of  anterior  two  inferior  spines 

inc'.usive, '007 

Length  of  angular  spine,         .....     -004 
Elevation  of  vertical  limb  of  preoperculum, .        .     012 
One  specimen;  obtained  by  Mr.  J.  L.  Wortman,  probably  at 
Willow  Creek,  Oregon, 

FEBCIDJB. 
The  spines  of  the  dorsal  fln  of  a  species  of  this  family  are  not 
rare  in  the  formation,  but  I  have  not  yet  been  able  to  fix  them 
generically  or  specifically. 
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General  Observations. 

In  the  preceding  pages  there  are  described  from  the  Idaho  plio- 
cene formation  the  following  species  : — 

Percidae, 1  species. 

Cottidffi, 4  " 

Salmonidae, 1  " 

Cyprinidae, 11  " 

Catostomidse, 2  " 

CobitidflB 1  *' 

SiluridflB, 1  " 

RaiidsB,        •         • 1  " 

Total, 22  species. 

Of  the  above,  all  differ  from  existing  species  so  far  as  known, 
but  three  of  the  species  which  represent  the  Fercidse^  the  Gobi- 
tides  and  the  Siluridas  respectively,  have  not  been  exactly  deter- 
mined. All  the  species  differ  from  those  of  the  Oregon  Lake  (or 
Lake  Lahontan  as  it  may  prove  to  be).  Of  the  families,  all  are 
existing  and  all  are  represented  on  the  North  American  Continent 
excepting  the  Cobitidse^  which  are  now  confined  to  Eur-Asia.  But 
of  these  eight  families  four  are  not  now  found  in  the  American 
waters  which  empty  into  the  Pacific  Ocean,  viz.,  the  Percidse^ 
Siluridae^  Cobitidm^  and  Raiidse^  excepting  that  there  is  one 
species  of  the  Percidse  in  California.  Five  of  the  sQven  families 
have  not  yet  been  found  in  the  Oregon  fossil  lake  basin,  but  as 
two  of  them  (Salmonidas,  CoUidse),  are  found  in  the  existing 
lakes  of  that  region,  they  will  probably  be  found  in  that  deposit. 

The  above  evidence  is  sufldcient  to  prove  that  the  Idaho  pliocene 
formation  is  distinct  from  any  formation  previously  known.  It 
is  older  than  the  Oregon  lake  deposit. 

In  addition  to  the  fishes,  three  species  of  craw-fishes  were  dis- 
covered in  this  formation  by  Capt.  Clarence  King.  These  I 
named  Astacua  aubgrundialia^  A,  chenoderma^  and  A,  hrevifor- 
ceps}  The  mollusks  of  this  formation  have  been  described  by  F. 
B.  Meek,  and  they,  like  the  fishes,  determined  it  to  be  lacustrine 
and  fresh,  as  already  stated  by  Prof.  Newberry.  The  species  are 
stated  by  Meek^  to  be  distinct  specifically,  and  in  some  cases 


^  ProceedlDgs  Amer.  Philos.  Society,  1870,  p.  605.    Loo.  cit.,  Nov.  1870. 
<  Proceedings  Acad.  Nat.  Sol.,  Phila.,  1870,  56. 
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gencrically,  from  all  others  hithei-to  described  IVom  the  '^ 
Leidy  observes,'  that  mammalian  remains  received  from  ( 
King's  expedition  include  portiona  of  Mastodon  and  > 
excelsus.  Mr.  Wortinan  obtained  teeth  and  bones  of  the  1 
and  a  cannon-bone  of  an  iindeterrained  ruminant  of  the  tii 
the  Cervus  elaphua.  The  ungual  phalange  of  an  edentate  » 
to  Megalonyx  was  obtained  from  the  same  horizon  and  locality. 
The  map  of  the  adjacent  parts  of  Oregon,  Nevada  and  California, 
showing  the  lakes,  ia  copied  from  the  map  issued  by  the  Wbt 
Dejiiirtn.ent  of  the  United  States,  Brig.  Gen.  A.  A.  num{>brefi, 
Chief  of  Engineers. 


■  L.  c,  1870,  67.    On  Cretaceous  and  Tertiary  Beptlli&  and  I 
Prof.  B.  D.  Cope,  Norerober,  1870. 


l^^yLi: :  -^ 

■    "^  ' 

^AVTlk^'  -^M  IkA^kfliaD 

^  jufe^iigM 

c.-JK     1  }  & 

.as:C^ 

iy 

r«ii^!i^.ji^iaogiiPii 

ij^i^f.  •> /{JP^gWy 

^ 

i^ 

,^p 

^^^^^^^^^^^^^^^^^^^^^^^^^Hb^ '' 

1j 

PEOCEEDIMaS  OF  THE   ACADEMY  OV 


JOLr  3. 

Prof.  Edw.  D.  Cope  in  the  chair. 

Seventeen  persons  present. 

A  paper  entitled  "■  Deacription  of  ft  New  Hydrobiinoid  Gastero- 
poil  from  tlie  mountain  lakes  of  the  Sierra  Xevada,  witb  remarks 
on  allied  species  and  the  physiographieal  features  of  said  region," 
by  R.  E.  0.  Steams,  was  presented  for  publication. 

Tlie  death  of  Isaac  T.  Coates,  a  member,  was  announced. 

On  some  Fossils  of  tka  Puerco  Formation. — Prof.  Copz  stated 
that  he  had  recently  received  from  the  Puerco  beds  of  New  Mexico 
remains  of  a  number  of  individuals  of  the  extinct  mummal  he 
had  named  Periptyckus  ditrigonus.'  Besides  jaws  and  teeth  with 
permanent  and  temporary  dentition  in  good  preservation,  tlie 
pelvis,  femur  and  tibia  are  included  in  tlie  specimens.  These 
show  that  the  species  mtisl  be  referred  to  the  genna  Conort/cles 
Cope,  and  render  it  very  probable  that  the  genus  belongs  to  the 
fkniilj'  of  the  Periptychidie.  The  absence  of  ungual  phalange* 
preverts  al>solute  certainty.  The  genus  is  near  Periplyshu9,  but 
differs  in  the  one  root  and  simple  conic  crown  of  the  second  inie 
moiar  in  both  jaws,  and  tlio  presence  of  cingular  cusps  of  the 
superior  molars,  exterior  to  the  external  tuherclea,  Conoryclea 
ditrigonua  hiis  the  molars  of  both  jaws  larger  thau  those  of  the 
C.  comma,  and  there  is  less  difference  in  size  between  the  posterior 
and  anterior  teeth  than  in  that  species. 

The  following  new  species  accompanied  the  above  : 

PERiPTYCHtiB  coARCTATua.  This  species  represented  by  teeth 
of  the  lower  jaw,  viz. :  one  incisor,  three  premolars,  and  two 
molars,  two  of  the  latter  imperfect.  The  characters  of  the  sjtecies 
are  well  marked  in  the  premolar  and  molar  teeth.  The  former 
lack  the  anterior  and  internal  ledges  of  the  P.  carinidens  and  P. 
rkabdodon,  having  only  a  prominent  ledge-shaped  heel,  besides 
the  principal  conical  cusp.  Tlie  true  molars  lack  the  small 
tubercle  which  is  between  the  pair  of  threes  which  compose  the 
crown.  The  adjacent  cusps  of  the  threes  are  connected  by  low 
longitudinal  ridges  instead  of  oblique  ones.  The  cusps  themselves 
are  closer  together  than  in  the  other  species,  ei^pecially  those  of 
the  anterior  three,  which  are  closely  approximated.  The  nnterior 
one  is  small  and  low.  The  enamel  is  grooved  as  in  the  other 
species. 

Diameters  of  crown  of  fourth  premolar:  anteroposterior, '01 15 ; 
transverse,  0115;    elevation  twom),-010.     Diameters  of  crown 

'  Proc.  American  Pbiloa.  Society,  1882,  p.  465. 
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of  second  true  molar:  anteroposterior,  'Oil ;    transverse,  '009. 
From  the  Lower  Puerco  beds.     D.  Baldwin. 

Panto  LAMBDA  cavi  rictus  sp.  no  v.  Represented  by  a  nearly 
entire  mandibular  ramus  with  all  the  teeth  represented  excepting 
the  crowns  of  the  incisors.  The  characters  are  seen,  first  in  the 
large  size,  the  teeth  having  twice  the  linear  dimensions  of  those 
of  the  P.bathmodon;  and  second,  in  the  lateral  prominence  of 
the  inferior  edge  of  the  ramus,  which  produces  a  concavity  of  the 
side  of  the  jaw  posterior  to  the  canine  teeth.  It  is  the  largest 
mammal  known  from  the  Puerco  formation. 

The  inferior  canines  are  strongly  curved,  so  that  the  crown  is 
directed  upwards  and  a  little  backwards.  Both  root  and  crown 
have  a  round  section,  but  the  apex  of  the  crown  cannot  be  de- 
scribed, as  it  is  greatly  worn  by  use  in  the  specimen.  The 
incisive  border  is  regularly  convex,  and  the  three  incisors  are  not 
of  large  size,  the  first  being  least,  and  the  third  largest.  The  pre- 
molars and  molars  have  the  form  of  those  of  the  P.  bathmodon.  The 
latter  present  two  V's,  the  anterior  narrower  and  more  elevated. 
In  the  former  the  posterior  V  is  represented  by  a  short  crest. 
The  last  molar  is  produced  into  a  heel,  which  supports  the  pos- 
terior branch  of  the  posterior  V,  and  no  cusp.  The  first  premolar 
is  one-rooted,  and  is  separated  from  the  second  premolar  by  a 
moderate  diastema.  The  symphysis  is  not  long,  is  regularly 
curved  upwards,  and  has  a  flat  inferoanterior  face.  The  canine 
alveoli  create  a  marked  prominence  on  each  side. 

Measurements, — Depth  of  ramus  at  diastema,  m.  *045 ;  do.  at 
third  premolar,  "056 ;  width  of  ramus  below  third  premolar,  -021 ; 
length  of  bases  of  three  incisors,  *023 ;  diameters  of  canine  at 
base:  anteroposterior,  '018;  transverse,  '018;  diameters  third 
premolar:  anteroposterior, '012 ;  transverse, 'Oil ;  diameters  first 
true  molar:  anteroposterior,  '077;  transverse,  '014;  diameters 
third  true  molar :  anteroposterior, '022 ;  transverse, '014. 

The  jaw  of  this  species  is  about  the  length  of  that  of  a  large 
tapir,  but  is  deeper  and  more  robust.  The  fiare  of  the  inferior 
edge  in  front  is  suggestive  of  the  structure  seen  in  the  Dinocerata, 
and  of  the  probability  that  the  Taligi-ada  (to  which  Pantolambda 
belongs)  are  the  ancestors  of  that  suborder  as  well  as  of  the  Pan- 
todonta.  The  fiare  is  related  to  the  fiange  of  Uintatherium, 
exactly  as  the  similar  ridge  in  Nimravus  is  to  the  fiange  in  Ma- 
ch«rodu8. 

Zetodon  gracilis,  gen.  et  sp.  nov.  Char.  Gen, — This  genus 
and  species  are  founded  on  a  broken  lower  jaw  which  contains  the 
second  and  part  of  the  first  true  molars,  and  the  fourth  premolar. 
The  teeth  are  of  very  peculiar  character.  True  molars  consisting 
of  narrow  crescents  in  two  pairs,  which  are  both  concave  towards 
each  other,  embracing  a  fossa.  The  posterior  crescents  soon 
unite  on  attrition,  closing  the  fossa,  while  the  anterior  are  well  sep- 
arated, and  only  unite  by  their  anterior  apices.     Each  molar  has  a 
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atnall  coliiniiiar  lieel.  Fourth  premolar  witb  tlie  posterior  pwrof 
crescents  only,  wUlch  soon  uiiito.  The  anterior  pair  is  rcpre- 
Bentfid  by  &  pati  of  the  extiTnal  one.  which  forms  a.  narroir  lob«. 
The  keel  is  larger  than  in  the  true  molar. 

The  position  of  this  genua  it  is  impoasible  to  dctennioe  from 
the  specimens  in  my  possession.  It  may  be  Marsupial  or  CoD' 
(iyliirthrous,  and  if  the  latter,  one  of  the  Menincotheriida  ;  bul  if 
not  of  these  groups,  its  position  is  not  likely  to  be  in  any  known 
order  of  the  tertiary  jwriods. 

Char.  Specif. — Crowns  compressed.Oeeply  grooved  at  the  poEcU 
of  junction  of  the  creaoents.  This  is  elfected  hy  a  ntifroii 
lamina  from  the  anterior  inner  to  the  posterior  outer;  llie 
anl«rior  outer  being  free  jiOsteriorly,  excepting  after  conslder^blt: 
wear.  A  groove  on  the  external  sidt-  of  the  crown  distingnishei: 
the  heel,  which  sinks  into  the  crown  below.  It  is  lai^er  on  the 
Urst  than  on  the  second  molar.  The  heel  of  the  fourth  premolar 
is  elevated  on  its  posterior  edge.  No  cingula  exoejit  a  weak  oai; 
at  the  exterior  base  of  the  posterior  lobe  of  the  true  molars,  and 
at  the  anterior  base  of  the  anterior  lolw  of  the  fourth  premols.r 
KamuB  compressed ;  but  little  of  it  preser\'ed.  Diameters  of  p 
m.  iv. :  anteroposterior,  -OOSS ;  transverse,  -0020 ;  of  second  trut 
molar  :  anteroposterior,  -0045  ;  Imnsverse,  -002,  From  the  lower 
red  bed  of  the  Upper  Puerco  epoch.     D.  Baldwin  discoi-erer. 


July  10. 
Mr.  Charles  Morris  in  the  cliair. 
Twenty-eight  jwrsons  present. 

A  pai>er  entitled  "  Preliminary  Observations  on  the  Brain  of 
^niphiuma,"  by  Henry  F.  Osborn,  n-iis  presented  for  publication. 

JliLV    17. 

Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  in  the  chair. 
Sixty -two  persons  present. 

July  24. 

Mr.  JouN  H.  Redfifld  intlie  chair. 
Fourteen  persons  present. 

July  31. 
Mr.  J.  H.  Redfield  in  the  chair. 
Elfvtn  persons  present. 

The  following  were  ordered  to  be  printed  : 
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DS8CBIFTI0H  OF  A  HEW  HTDBOBnHOID  OA8TEB0P0D  FBOM  THE  MOUN- 
TADr  LAXX8  OF  THE  BIEBBA  HEVADA,  WITH  BEXABK8  ON  ALLIED 
8PECIS8  AND  THE  PH78I0OBAPHICAL  FEATTJEE8  OF  8AI0  BEGION. 

BY  ROBERT  E.  C.  STEARNS. 

The  interesting  form  herein  described  was  first  brought  to  my 
notice  through  the  kindness  of  Mr.  Xenos  Clark,  son  of  the 
lamented  Prof.  Henry  James  Clark,  in  1879.  Owing  to  ill-health 
and  other  causes,  it  has  remained  undescribed  until  this  time. 
Recently  I  have  been  stimulated  to  inquire  into  its  characters  and 
relationship,  by  the  reception  of  a  letter  and  further  specimens 
from  Prof.  R.  Ellsworth  Call,  who,  while  believing  it  to  be  unde- 
scribed, thought  possibly  it  had  been  made  known  by  some  of  our 
West  Coast  naturalists,  and  wrote  to  me  for  information. 

While  it  appears  to  have  certain  analogies  with  Lioplax  of  tliti 
Yiviparidae  on  the  one  side  (see  L,  subcaHncUa  Say),  and  with 
the  Streporaatidffi  (see  the  carinated  Goniobases  like  G.  torulosa  • 
Anthony),  on  the  other,  yet  the  sum  of  its  characters,  inclusive 
of  faunal  and  geographical  relationship,  seems  to  me  to  point 
rather  in  the  direction  cf  the  fresh-water  Rissoids.  The  late  Dr. 
Stimpson's  genus  Tryonia  applies  only  to  shells  with  a  "surface 
longitudinally  ribbed  or  plicated,''  as  distinct  fk*om  the  usual 
smooth-surfaced  shells  of  the  various  groups  embraced  in  his 
''Researches,  etc."*  He  includes,  however,  the  little  group 
Pyrgula  of  Cristoforo  and  Jan,  and  arranges  it  directly  precedinji: 
Tryonia^  which  my  judgment  confirms  as  being  its  proper  place. 

Woodward  *  included  this  genus  (Pyrgula)  in  his  synonymy  of 
Melania ;  he  also  placed  Amnicola  as  a  snbgenus  of  the  foregoing. 
H.  and  A.  Adams  *  place  Pyrgula  with  the  Melanians,  but  Amni- 
cola is  grouped  by  them  with  the  Rissoidoe.     They  further  include 


»  L.  and  P.  W.  Shells  of  N.  A.  Part  IV,  p.  229,  S.  T.  Miss.  Coll.,  258. 
See  also  Meek  and  Hayden's  Tertiary  OoniohctnU  tenuicarinata^  Proc. 
Phila.  Acad.  Nat.  Sci.,  1857,  p.  124,  and  O,  rubra  seen  sis,  id.,  1856,  p.  124. 
Also  Wheeler^s  Report.  Paleontology,  vol.  iv,  and  Hayden's  Inv.  Palaeon- 
tology, vol.  ix. 

*  Researches  upon  the  HydrobiinaB  and  allied  forms.  Smiths* n  Misc. 
Coll.,  201. 

3  Recent  and  Fossil  Shells,  2d  ed.,  pp.  346,  247. 

*  Adams'  Genera,  pp.  806-808,  vol.  i. 


the  genus  Tricula  of  Benson  with  the  MelaDiidie,  an  arntngeraest 
which  lias  been  followed  by  Chenu,' 

Benson's  Tricula  is  based  upon  a  small  flnviatile  formwhicli 
the  Adams  soy  "somewhat  regembles  i'a/«(/oi7ius;  «  »  •  * 
the  only  species  known  is  an  inbabiUnt  of  the  River  Eamaan  io 
India."  The  BjKcino  name  montana  implies  a  station  similar  to 
those  inhabited  by  the  various  species  of  Pyrgula  herein  quoted. 
The  flgiuGof  Tricula  as  given  by  the  Adams  and  Cbenii,  together 
with  the  totality  of  testimony  furnished  by  said  authors,  leads  me 
to  susjject  that  the  Indian  species  should  be  removed  from  the 
Mclaniidaf  to  the  Hydrobiinse  and  near  to  Pyrgula. 

It  Is  not  without  some  little  hesitation  that  I  place  the  Sierra 
NevHila  shell  in  the  genus  Pijrgula.  Its  principal  chai'acteristics, 
however,  indicate  snid  group  as  well  as  the  environmental  features. 
Stimpson's  generic  description  of  Tnjonia  applies  only  to  shells 
longitudinally  sculptured  ("  ribbed  or  plicated  "),  a  too  restricte'l 
limitation  for  a  generic  standard  in  this  case,  because  if  literally 
applied  it  would  exclude  ninety-five  per  cent,  of  the  individuaU 
which  form  the  mass  of  which  Stimpson's  =  species  is  but  a  rare 
varietal  aspect.  Upon  this  point  he  wrote :  "  In  company  witli 
the  Tryoni»,  Mr.  Blake  found  a  small  cancellated  slicll,  which  Las 
been  descrihed  as  Melania  extgua  by  Conrad,  and  as  Amnicola 
protea  by  Ooukl.  In  view  of  the  character  of  the  surface,  I  think 
it  scai-cely  possible  that  this  species  can  belong  to  the  Hydrobiiuw. 
It  will,  perhaps,  be  found  to  be  allied  to  Biltium.  The  occurrence 
of  tliis  marine  or  brackish -water  genus  in  the  Desert  would  not 
be  surprising,  since  Gnalhodon  was  found  in  the  same  basin  at  a 
point  somewhat  nearer  tlie  Gulf."  It  is  quite  evident  to  my  mind 
that  Stiropson  could  not  have  had  a  verj-  brge  number  of  s])ecimeii3 
as  they  are  usually  found  ;  if  so,  they  would  have  included  not 
only  liis  T.  clatkrata,  as  well  as  Conrad's  and  Gould's  types,  but 
intcrmciti.ate  and  connecting  varieties,  sufficient  to  have  caused 
him  to  expand  his  generic  diagnosis,  and  cither  to  have  made  him 
hesitate  before  investing  the  variety  before  him  with  specific 
dignity,  or  else  to  have  included  Conrad's  and  Gould's  forms  as 
species  of  Tnjonin.  He  was  not  aware  of  the  countless  millions 
of  tliowe  tiny  shells,  that  are  scattered  over  a  vast  area,  or  of  the 
depth  of  the  fresh-water  sedinientarj-  deposit  throughout  which 

'  Mauuel  de  Coubh;)iolo4,'ie,  etc.,  p.  394,  vol.  i. 
'  RcscarcLes,  etc.,  elc,  I'l).,  p,  48,  tt  *cq. 
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they  are  distributed.  At  Walter's  Station,  on  the  Southern  Pacific 
Railroad,  the  perpendicular  section  exhibited  by  the  digging  of  a 
well  to  the  depth  of  forty-seven  feet,  contained  these  shells  from 
the  surface  of  the  desert  to  the  bottom  of  the  well.^  Again,  in 
suggesting  relations  between  Conrad's  and  Gould's  forms  with 
Bittium,  a  genus  belonging  to  the  brackish-watef  division  or  sub- 
family (Potamidinse)  of  the  Cerithiidse,  he  seems  to  have  overlooked 
the  fact  that  the  longitudinally  plicated  sculpture  of  his  species  is 
a  character  common  also  to  the  brackish-water  genus  Gerithidea^ 
which  belongs  as  well  as  Bittium  to  the  Potamidinae.* 

Had  Stimpson's  generic  definition  of  Tryonia  been  more  ample 
I  should  have  been  tempted  to  have  given  the  shell  herein  dis- 
cussed a  place  in  said  group  rather  than  Pyrgula,  which  latter,  as 
figured  by  the  Adams  and  Chenu,  shows  an  angular  termination 
to  the  aperture  at  the  base  of  the  columella,  indicative  of  a  more 
pronounced  feature  in  the  soft  parts  (siphonal)  at  this  point  than 
the  rounded  aperture  of  Tryonia  and  Tricxda  (as  figured),  and 
the  form  before  me  presents.  This,  however,  is  a  somewhat  vari- 
able feature  as  between  individuals  of  the  same  species,  and  still 
more  so  between  forms  of  one  species  as  compared  with  forms  of 
another. 

With  the  concurrence  of  Prof.  Call,  I  have  described  the  shells 
received  from  him  and  Mr.  Clark  as  follows : 

Genus  PYBOULA  Cristoforo  aod  Jan. 
PyrguU  HeTftd^xuif,  n.  s. 

Shell  small,  elongated,  ovate-conic,  turreted ;  number  of  whorls 
five  to  six  (5-6),  with  a  conspicuous  ke^l  following 
spirally  the  periphery  of  each  and  terminating  near 
the  middle  of  the  outer  edge  of  the  continuous  peri- 
treme,  which  is  otherwise  simple,  ovate  and  slightly 
e£[\isc,  and  appressed  (to  the  whorl)  above ;  in  some 
specimens  somewhat  produced  on  its  inner  side  and 
suggesting  a  faint  umbilicus.  Shell  white  or  nearly 
so ;  smooth  and  glossy,  with  a  slight  epidermis  on 


>  For  further  information  on  this  point,  see  my  remarks  on  the  ''Fossil 
Shells  from  the  Colorado  Desert,"  in  Am.  Naturalist,  March,  1S79. 

'  The  connection  of  the  marine  CerithiidsB  with  the  fresh-water  Melaniidn 
through  the  brackish- water  Potamidinsd,  seems  natural  and  logical.  In  this 
connection  the  remarks  of  Swaineon  in  his  ''Treatise  on  Malacology,"  are 
well  worth  perusing. 
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HOme  specimens.     Dimeusiona  ns  follows,  l>f  iiig  tiie  mctasurenieni 
of  ten  (lOJ  specimens,  nil  lulult : 

Longitude  '14,  Latitude  '08  inch. 

■15,  ■■         -08     '■ 

.     '■  -16,  '•         '09     " 

"  -17,  ■•         -09     " 


•22,         "        -U     " 
"  -SI.  '  12     " 

Tiic  mean  of  the  above  measurements  is  eighteen-huntlrecltbs  of 
aa  iiicli  in  length  by  niuet^r-six-tbousandtha  of  &n  incli  in  breadtli. 
or  very  nearly  two  to  one.  The  largest  specimen  measured  '23 
liy  13  incli.  Aperture  about  one-third  the  length  of  tlie  shell, 
being  as  forty-one  to  one  hundred  and  twenty  (yVu)-  Of  th»- 
sixteen  specimens  examined '  nine  are  from  Pyramid  L&ko  (Clark), 
unrt  seven  fl-om  Walker's  Lake  (,Call), 

The  Pyramid  Lake  lot,  from  Mr.  Clark,  were  accompanied  by 
f.]iecimpiis  of  the  flat-spired  form  of  Pompholi/.f  effusa,  to  which 
Dr.  Dnll  has  given  the  name  of  "  var.  solida."* 

The  several  specimens  of  Pyrgula  Nevadensis  exhibit  eimilat 
ilifferentiation  as  Tryonia  in  size  of  mouth,  variability  in  coil, 
robustness  or  attenuation  ;  and  many  of  the  specimens  from  the 
.ilkaline  deposit  of  the  lake  liottom  are  discolored,  varying  from 
liglit  nslien  slate  to  dark  slate,  approaching  black. 

In  connection  with  the  above,  I  have  to  thank  Professor  Call 
fnr  the  following  notes : 

■■  I  have  it  as  collected  l)y  the  U,  S.  Geological  Survej-  the  past 

'  Subse^iuentlj  thirty-two  specimens,  adolescent  and  mature,  from  the 
drerigJDg  "(1)"  Pyramid  Lake  ;  and  al>out  the  eame  number,  youDg  and 
iidult,  fl-om  "C2>"  Nortli  Sliore,  Pyramid  Lake,  were  received  from  Prof. 
Call  and  examiued  with  care. 

'  Annals  of  Lyceum  of  Nat.  History  of  N.  Y.,^  March,  1870,  p.  334. 
The  locality  here  given,  through  some  misapprehension,  is  "Clear  Lake," 
which  is  in  California;  it  should  read  "White  Pine,  Eastern  Nevada.' 
Da!l,  iu  Science,  vol.  i,  No.  7,  page  202  (March  88,  1683),  refer*  to  the 
occurrence  of  Pompl.olyi  effuta  in  n  calcireoua  deposit  in  Pyramid  Lake, 
and  remarks  on  its  variations. 
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summer.  Where  known,  I  give  the  name  of  the  collector  as 
authority  for  locality'.  (1)  From  dredgings  of  Pyramid  Lake 
bottom;  Russell  (I.  C);  August  30,  1882.  (2)  North  side  of 
Pyramid  Lake,  Nevada;  Russell  (I.  C).  (3)  In  tufa,  shore  of 
Walker's  Lake,  Nevada ;  Russell  (I.  C),  and  also  loose.  This  is 
the  locality  represented  by  the  shells  sent  to  3'ou. 

"  Pyramid  Lake,'  although  it  receives  the  fresh  water  of  the 
Truckee  River,  the  outlet  of  that  gem  of  lakes,  Tahoe,  is  very 
stronglj'  alkaline,  and  the  water  is  not  good  for  human  use, 
although  it  can  be  used  for  a  short  period  without  much  incon- 
venience." 

The  elevation  of  Pyramid  Lake  is  4890  feet,  as  state*!  in 
Gannett's  *  List,  etc.,  and  Walker's  Lake,  according  to  the  same 
authority,  has  an  altitude  of  3840  feet.  The  water  of  this  lake 
is  probably  similar  to  that  of  Pyramid ;  it  is  brackish,  as  I  have 
been  informed  by  Prof.  Joseph  LeConte. 

These  lakes  are  the  remnants  of  the  great  tertiary  lake  whicli 
covered  this  general  region,  and  are  the  pockets  or  deeper 
depressions  in  the  floor  of  the  ancient  lake;  the  bitterness  of 
their  waters  being  the  result  of  the  accumulated  alkaline  and 
saline  sediments,  or  dregs,  of  centuries. 

Assuming  that  I  have  placed  the  above  form  in  its  proper 
position,  much  greater  interest  attaches  to  it  than  that  of  the 
addition  of  a  new  species  to  the  fauna  of  the  general  region 
within  which  it  is  found,  or  that  of  adding  a  peculiar  tj'pe  to  the 
living  molluscan  fauna  of  the  North  American  continent. 

The  species  of  Pyrgula  heretofore  described,'  are  the  tj'pe,  P. 
helvetica,  from  Switzerland  ;  P.  bicarinata^  France ;  P.  pyren^ica^ 
from  the  Pyrenees ;  and  P.  andicola,  from  the  Andes  of  Bolivia. 

Its  distribution  hitherto,  it  will  be  seen,  is  Europe  and  South 
Amerlcia ;  inhabiting,  as  Stimpson  observed,  '^  fresh  waters  in 
mountainous  regions,"^  and  as  he  further  remarked,  "  It  is  inter- 
esting to  notice  that  all  the  species  of  the  genus  as  yet  described 
are  severally  reported  to  occur  in  mountainous  districts;  an 
instance  of  correlation  of  form  to  external  conditions." 


*  Lieut  SymoDB,  in  Liout.  Wheeler's  Rex>ort  Geog.  Survey,  etc.,  1878, 
p.  114. 

•  U.  8.  Geol.  Survey.    Hayden,  Misc.  Pub.,  No.  1.    Fourth  Ed. 
'  Vide  Stimpson,  tlnd. 
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Tbese  facta  tend  to  give  tbis  new  species*  its  chief  importanM, 
and  point  to  fiirtlier  interesting  discoveries. 

Hpecimens  of  J^rt/ula  NevaJensiii  Lave  been  distributed  to  Uw: 
Museum  of  the  Acad.  Nat.  Sci.  Pliik. ;  the  U.  S.  Natioul 
Miiseiiui,  Waahington ;  the  Museums  of  tlie  TJniveraity  of  C»li- 
fornia  and  California  Acad,  of  Sciences;  and  are  contained  in  tlu 
cabinets  of  Professor  A.  E.  Call  and  my  own. 

'  ih.  Joliu  Wolf  hiU  desaribed  Pgrgiila  »ealar\fornti»  Crom  the  peat- 
tiliuuejie  of  TmewoU,  Illinois  River.  Vide  Tiyon,  In  Froo,  Ac»d.  Stk 
Sci.  Phila.,  May  1,  1873. 


J 


^ 
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PBELIKIHAXT  0B8EBVATI0K8  UPON  THE  BRAIH  OF  AMPKIUMA. 

BT  HENRY  F.  OSBORN,  SC.  D. 

The  North  American  Urodela,  embracing  a  wide  variety  of  forms 
which  can  readily  be  obtained,  offer  an  attractive  field  for  the 
comparative  study  of  the  amphibian  brain.  The  work  upon  the 
subject  hitherto  has  been  chiefly  in  Germany,  but  many  members 
of  this  large  group  have  barely  been  touched  upon,  so  that  a  sys- 
tematic research  into  the  whole  subject  would  form  a  valuable 
contribution  to  Comparative  Morphology. 

In  the  hope  of  extending  my  study  later  I  have  recently  been 
investigating  the  brain  of  Amphiuma^^  having  procured  a  quantity 
of  live  specimens  from  New  Orleans.  This  paper  contains  a  pre- 
liminary account  of  this  investigation. 

Among  the  more  important  studies  upon  the  amphibian  brain 
are  those  of  Wyman,*  Fischer,^  Sticda*  and  Wilder.*  Stieda^s 
work  is  principally  upon  the  microscopic  structure  of  the  brains 
of  the  Frog  and  Axolotl ;  Wilder,  in  his  study  of  the  Frog  and 
Menobranchus,  has  directed  attention  largely  to  parts  of  the  brain 
which  have  been  less  studied  hitherto,  namely  to  the  cavities  and 
the  thinner  portions  of  the  brain  parietes  surrounding  them,  as 
well  as  to  the  brain  membranes.  I  am  indebted  to  the  writings 
of  both  of  these  authors  for  light  upon  this  subject,  although  I 
have  not  as  yet  so  fully  consulted  either  as  I  would  like  to  do. 

In  the  general  description  the  usual  terminology  of  different 
portions  of  the  brain  is  employed,  but  in  referring  to  the  various 
segments  of  the  brain  tube  and  to  the  ventricles  they  enclose  I 
largely  employ  the  terms  partly  adopted  and  partly  introduced  by 
Wilder.  His  system  of  nomenclature,  which  is  chiefly  founded 
upon  the  embryonic  divisions  of  the  brain,  is  admirably  clear  and 

^  I  employ  this  title  as  it  is  the  family  name  (AmphiumidcB),  and  is  more 
generally  known,  although  Murcenopsis,  the  three-toed  genus,  is  the  one 
which  I  studied. 

'  Smithsonian  Contributions  to  Knowledge,  Washington,  1853. 

'  Amphibioinim  Nudorum  Neuroglia ;  also,  Anat.  Abhandlungen  Ober 
die  Perennibranohiaten  und  Derotremen. 

*  2ieitschrift  fur  wiss.  Zoologie,  Band  xz,  xxv. 

^  Anatomical  Technology,  Wilder  and  Gage,  1888. 
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consUtent,  although  objection.^  may  he  raised   to  tbc  aotbor't  \ 
means  of  indicating  position  and  direction.' 

Mj  method  of  study  was  :  (1)  A  core^I  examination  of  tlu) 
external  features  of  the  brain.  (2)  A  series  of  very  thin  transverse 
and  longitudinal  sections  of  the  brnin,  tb«  sections  after  staining 
being  carefully  mounted  in  aerial  order.  These  eorics  naturally 
supplement  each  other  and  give  a  very  accurate  idea  of  the  gross 
and  minute  structure.  ■ 

The  technical  proceaa  of  prejiaring  the  brains  was  aa  folloTrs : 
They  were  hardened,  after  removal  from  the  skull,  in  a  aaturated 
solution  of  bichromate  of  potash,  the  acid  being  subsequently 
removed  with  alcohol  of  different  densities.  The  brains  were  then 
embedded  in  an  egg-mass  prepared  by  shaking  the  white  and  yolfc 
of  egg  together,  with  three  drops  of  glycerine  to  each  egg.  Thi« 
mass  was  first  stiffened  around  the  brain  by  placing  in  a  vapor  of 
alcohol,  then  hardened  in  absolute  alcohol  until  ready  for  cutting. 
Its  advantages  are  that  it  closely  embraces  the  brain,  holding  all 
the  parts  together  and  becoming  transparent  in  oil  of  cloves. 
The  section  cutting  was  done  with  one  of  the  large  instruments 
manufactured  by  Jung,  of  Heidelberg,  which  is  far  superior  to 
any  other  iustrumeut  of  ita  kind  now  in  use. 

External  Structure.  The  brain  of  Amphiuma  (Plate  VIII,  figs. 
A  and  B)  resembles  that  of  Menopoma  (figs.  C  and  Dj  more 
closely  than  that  of  any  of  the  remaining  Urodela.  Its  most 
striking  feature  is  that  the  component  parts  are,  in  the  main,  little 
differentiated  from  each  other,  giving  the  exterior  very  much  the 
simple  character  of  an  embryonic  brain.  This  is  especially  true 
of  the  Di-,  Mes-  and  Epencephala.  The  vertical  longitudinal 
section  (flg.  H)  shows  that  the  construction  of  the  interior  is 
equally  simple.  The  brain  flexure  is  apparently  slight.  The 
brain  is  also  extremely  small  in  proportion  to  the  body,  and  has 
a  narrow,  elongated  form;  a  remarkable  feature  is  the  diminutive 

'  Tlie  following  are  EOme  of  the  terms  employed  and  their  synonyms: 
BhinencephaloTi,  olfactory  lobes  ;  Proteneephaltm,  Including  the  cerebral 
liemispberes  and  their  cavities  (proc«lia)\  Dit-neepKalon,  including  the 
thalami  optici,  the  inrundibulum,  the  pineal  gland,  etc.,  and  the  dia- 
calia  or  third  ventricle;  MetcneephaUni,  includini;  the  optic  lobes,  the 
crura  cerebri  and  metoealia  or  iter;  the  tairula,  or  valve  of  Vieuuens; 
Eprncephalon  or  cerebellum ;  MtUneephalan,  medulla  oblongata,  and  roof 
of  fourth  ventricle. 
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size  of  the  'cerebellum.  This  general  simplicity  corresponds  to 
the  partial  blindness  apd  to  the  degenerate  structure  and  habits 
of  Amphiuma. 

The  Metencephalon  is  very  broad  and  shallow,  with  its  upper 
surface  divided  longitudinally  by  a  central  and  two  slight  lateral 
furrows,  and  with  its  borders  turning  bluntly  inwards  anteriorly, 
apparently  to  enter  the  cerebellum.  On  its  lower  surface  the 
medulla  is  divided  by  the  central  furrow,  a  continuation  of  the 
anterior  fissnre  of  the  spinal  cord.  As  in  other  Amphibia,  the 
medulla  passes  without  clear  demarkation  into  the  crura  cerebri. 

The  Epencephalon,  The  cerebellum  is  a  narrow,  band-like 
structure,  arching  across  the  wide  medulla.  It  is  unusually  small, 
and  was  actually  overhung  by  the  optic  lobe  in  my  specimens, 
so  as  not  to  be  seen  in  the  median  line,  although  this  point  may 
require  confirmation.  The  valvula  is  therefore  out  of  sight,  in  the 
dorsal  aspect  of  the  brain,  but  may  be  seen  in  the  longitudinal 
sections. 

The  Mesencephalon,  The  optic  lobe  has  no  longitudinal 
furrow,  but  forms  a  single,  narrow,  unpaired  body,  passing 
forward  into  the  roof  of  the  Diencephalon  without  demarkation. 
These  divisions  of  the  brain  cannot  be  distinguished  upon  the 
dorsal  surface,  but  can  be  seen  in  side  view  by  noting  the  position 
of  the  infundibulum  below.  The  Crura  (pars  peduncularis)  form 
a  broad  base  for  the  posterior  half  of  the  Mesencephalon,  which, 
by  an  oversight,  is  not  represented  in  the  drawings.  As  thej- 
pass  forward,  however,  they  cannot  be  distinguished  from  the 
optic  lobe  nor  from  each  other,  so  that  this  division  of  the  brain 
forms  a  cylindrical  tube,  the  component  parts  of  which  can  onl}' 
be  detected  in  the  microscopic  structure. 

The  Diencephalon.  The  roof  of  this  portion  of  the  brain  ter- 
minates anteriorly  in  the  large  pineal  gland ;  its  median  surface  is 
marked,  in  Menopoma^  by  two  circular  thickenings  which  were 
not  noticed  in  Amphiuma,  These  may  correspond  to  seveml 
structures  in  the  brain  roof,  which  are  apparent  in  the  sections. 
The  sides  of  the  Diencephalon  form  the  thalami,  but  the  promi- 
nent feature  of  this  portion  of  the  brain  is  the  production  of  the 
floor  into  the  long,  backward-directed  infundibulum,  which  is  best 
seen  in  side  view.  At  the  base  of  this  process  is  the  large  pitui- 
tary body.  At  the  sides  of  the  infundibulum  are  two  thickenings 
which  converge  to  enter  the  thalami ;  their  relations  are  clearly 
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shown  in  the  sections.  In  front  of  the  infundibular  r«gioo  tbc 
Diencei'L&lon  as  &  wbolo  becomes  higher  and  narrower.  There  is 
quite  a  sjiace  between  the  infiiiK]!  bill  urn  anil  optic  cbiasma ;  the 
latter  has  uo  clenr  decussation  of  fibres  as  in  the  frog ;  on  the  other 
liand,  the  nerves  are  given  off  as  two  slenrler  fibres  oq  cither  aide 
of  a  slightly  raised  whitisli  plnte. 

The  Proscnc^hahn.  The  cerebral  hemispheres  arc  very  long, 
flattened-oval  Imdien,  narrowing  forwards ;  tUe>'  arc  io  v\o»t 
contact,  but  there  is  no  &tnictiiral  union,  except  for  a  short 
distance  in  (Vont  of  the  lamina  terminalis.  The  Ithinencephala 
arise  fiom  the  outer  anterior  tliird  of  the  hemlsplierea  and  give  off 
on  the  loner  surfuce  of  the  brain,  the  large  olfactory  nerves. 

I.NTKBNAL   AND   MICROSCOPIC   STRUCTURE. 

The  internal  structure  of  the  bi'aio,  so  fhr  as  studied,  has  many 
interesting  features,  which  may  here  bo  considered  in  connection 
with  the  various  divisions  of  the  brain  tube,  concluding  with 
some  observations  upon  the  general  distribution  of  th&gray  and 
white  matter.  It  must  here  be  said  that  the  minute  histology  ha* 
not  been  so  earefully  studied  as  to  afford  conclusive  data. 

Fig.  H  represents  a  longitudinal  vertical  section  of  the  brain 
of  Amj'ldum'i,  magnified  four  diameters,  the  shaded  porti-jns 
showing  the  gray  or  cellular  matter.  The  vertical  lines  indicate, 
.approximately,  the  position  of  twelve  of  the  thiitecn  transverse 
sections  which  are  Hgured.  Fig.  9  passes  through  the  anterior 
commissorc  and  the  forward  portion  of  the  diaccelia,  not  quiie 
agreeing  with  any  vertical  line  that  could  be  drawn  through  fig.  H. 
Much  enlarged  longitudinal  and  transverse  views  of  the  cere- 
bellum are  given  in  E  and  F.  Fig.  Q  gives  an  imperfect  idea 
of  some  of  the  cells  found  in  the  crura. 

The  Epencephalon  is  the  only  division  of  the  brain  which  has 
a  complete  investment  of  gray  matter;  this  statement  needs  the 
reservation  that  the  cells  surrounding  the  cerebellum  may  be  of 
epithelial  origin,  altlunigh  this  doubt  is  apparently  disproved  by 
the  close  similarity  and  continuity  of  their  structure  with  those  of 
the  optic  lobe.  If  this  be  admitted,  the  coi-ebellum  is  composed 
of  three  parts:  (1)  A  continuous  band  of  fibres  arching  from 
side  to  side  of  the  medulla.  (2)  A  tine  layer  of  fibres  which 
have  an  antero-posterior  direction.  (3)  An  investing  layer  of 
cells  one  or  two  rows  deep.  These  parts  are  represented  in 
fig.  E, '',  a  and  c;  also  in  fig.  F,  b  and  c. 
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(I)  The  transverse  band  of  fibres  (fig.  1)  form  the  greater 
part  of  the  cerebellum;  they  appear  to  arise  from  columns  of 
fibres  in  the  lateral  portions  of  the  medulla,  so  that  the}' 
correspond  partially  to  the  inferior  peduncles  of  the  mammalian 
cerebellum  arising  from  the  restiform  bodies.'  (2)  The  fine  layer 
of  fibres  have  a  direction  at  right-angles  to  these,  and  are  three 
or  four  deep,  seeming  to  terminate  in  the  lateral  portions  of  the 
cerebellum,  in  some  cells  lying  between  the  cerebellum  and  the 
optic  lobe.  This  layer,  owing  to  the  peculiar  position  of  the 
cerebellum  beneath  the  optic  lobe,  is  dorsal  to  the  main  transvei^se 
band ;  if  the  cerebellum  were  turned  backwards,  this  layer  would 
he  ventral  to  it.  (3)  The  cells  composing  the  cortex  of  the 
cerebellum  are  of  an  elongated-oval  shape,  usually  one  row,  in 
some  places  two  rows  deep.  Their  greatest  diameter  is  arranged 
parallel  to  the  main  band  of  transverse  fibres.  Here,  as  in  other 
portions  of  the  brain,  it  was  difficult  to  ascertain  whether  or  no 
these  cells  were  continued  into  fibre  processes.  No  such  processes 
were  discovered. 

The  above  account  diffei*s  widely  from  that  given  by  Stieda^  of 
the  frog^s  cerebellum ;  although  the  latter  is  somewhat  difficult  to 
underetand  owing  to  the  lack  of  figures. 

The  Meaencepkalon,  Posteriorly,  the  mesocoelia  is  broad  and 
low,  and  the  brain  tube  has  a  subpyramidal  section ;  anteriorly, 
it  becomes  more  circular  and  is  surrounded  by  a  shield-shaped 
mass' of  cells  (figs.  2  and  3),  surrounded  in  turn  by  the  mass  of 
longitudinal  fibres,  the  whole  constituting  the  optic  lobe  and 
crura.  According  to  Stieda,*  the  brain  of  axolotl  -has  a  similar 
structure  in  this  region. 

The  Diencephalon  is  the  most  interesting- division  of  the  brain; 
its  deep  but  narrow  cavity  (diacoelia)  is  filled  with  the  large 
choroid  plexus ;  it  has  a  verj'  thin  roof  and  floor,  but  broad  lower 
sides.  The  infundihulum  is  formed  by  the  thrusting  downward 
of  the  posterior  portion  of  the  floor.  Its  walls  are  much  convo- 
luted; they  are  composed  chiefly  of  white  matter,  with  here  and 
there  a  scattering  of  nerve-cells,  which  in  some  places  form  a 
continuous  la3'er.  The  base  of  the  infundihulum  is  closely 
reflected  over  the  pituitary'  body  as  a  thin  lamina.  The  pituitary 
body  has  therefore  no  communication  with  the  brain  cavity,  as  has 

^  Zeitschrift  fur  wiss.  Zcologie,  Band  xx. 
'  Same  Journal,  Band  xxv. 
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beeu  obsened  in  some  animals.  It  is  composed  of  &  solW 
mass  of  granular  cells,  traversed  by  numerous  blood -vessels,  and 
reEi^mblcB  in  structure,  although  more  compact,  one  of  the  onli- 
nnrj'  lymphatic  glands. 

The  lumen  of  the  infundibulam  becomes  narrower  before  H 
communicates  with  the  diactlia,  and  the  lateral  walla  become 
thiciiencd  into  two  Solid  oval  masses,  largely  composed  of  nem.-- 
ceJIs.  These  bodies  resemble  the  toH  in/eriores  of  the  Teleosu, 
and,  accoi'dJDg  to  Stieda,'  correspond  in  position  with  the  tal<er 
oinereum  of  the  mammalia ;  anteriorly  they  gradually  convei^ 
(figs.  4  and  b).  Anally  entering  the  thalami.  At  this  point  Ibe 
diaco:lia  has  a  cruciform  shape,  tlic  lateral  cavities  separating  tlii! 
tulier  cinereum  from  the  walls  of  the  Dieuccpfaalon  above.  In 
front  of  this  is  the  thickening  of  the  optic  chiasms,  and  arounrl 
Ihe  upper  portion  of  the  ventricle  ia  a  row  of  compact  cells  which 
resemble  columnar  epithelium.  Anteriorly  the  latter  fiatt«n  out, 
covering  a  lateral  cspansion  of  the  ventricle.  Above  this  is  a 
small  hollow  sphere  formed  of  a  single  layer  of  cells  (flg.  T,  -r); 
the  meaning  of  this  structure  is  not  linown,  and  no  mention  of  it 
has  been  found  by  the  writer  elsewhere.  It  corresponds  lo 
position  with  the  external  niariiinps  noticed  upon  the  dorsul 
surface  of  the  Mcnopoma  brain  at  this  point  (see  fig.  C,  Di.  t.). 
Immediately  Ijelow  this  point  is  a  transvei-se  band  of  nerve-fibres 
wliich  probably  belong  to  the  optic  chiasma. 

The  roof  of  the  Dicncephalon  is  of  irregular  thickness;  forward 
it  is  carried  as  a  very  thin  lamina  over  the  pineal  gland.  The 
structure  of  this  body  is  nothing  more  than  a  rich  plexus  of  blood- 
vessels produced  from  the  choroid  ;  in  theapcx  are  numerous  fine 
nuclei,  resembling  those  of  connective  tissue,  certainly  not  of 
nerve-tissue.    There  is  no  evidence  that  the  latter  is  presenL 

It  will  thus  be  seen  that  the  pineal  body  is  a  simple  vascubr 
structure,  properly  speaking,  in  communication  with  the  brain 
cavity,  since  it  is  apparently  surrounded  by  the  brain  parietes. 
The  pituitary  Iiody,  on  the  other  hand,  is  a  compact  glandular 
structure,  not  in  apparent  communication  with  the  brain  cavity, 
exce|>l  by  an  improbable  process  of  osmosis  through  the  attached 
cells. 

'  Stud,  liber  d.  centmle  Nen-enKysttni  d.  KnochenflscLer.  Zeits.  fiir 
wiss.  Zoologie,  Bandxriii. 
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The  sections  are  imperfect  in  the  forward  portion  of  the  root 
of  the  Diencephalon  (diatela) ;  they  do  not  show  the  postcommis- 
8ura^  described  by  Stieda  and  Wilder.  The  prsecommianura^  has 
its  usual  shape  and  position. 

The  relations  of  the  Diencephalon  to  the  FrosencepJialon  are 
shown  in  figs.  7,  8  and  9.  The  procoslise  extend  back  into  the 
posterior  sections  of  the  hemispheres.  Anterior  to  this  the  hemi- 
spheres fuse  with  the  thalami  below,  receiving  from  the  upper 
portion  of  the  Diencephalon  a  conspicuous  band  of  fibres  (fig.  8,  a). 
The  relations  of  the  dia-  to  the  procoeliiB  are  best  obtained  by 
means  of  horizontal  longitudinal  sections ;  these  have  not  been 
made  as  yet,  so  that  the  nature  of  these  cavities  is  somewhat 
doubtful.  It  appears  that  the  proccclite  communicate  with  each 
other  some  distance  anterior  to  the  lamina  terminalis. 

The  hemispheres  have  a  great  lateral  extent,  containing  exten- 
sive cavities.  Their  posterior  halves  are  partly  fused  together ; 
anteriorly,  however,  they  are  quite  separate  and  distinct,  becoming 
more  cj'lindrical  in  section  in  the  region  of  the  Rhinencephalon. 
A  peculiar  feature  of  each  procoelia  is  the  formation  of  a  short 
superior  median  cornu  (fig.  11,  a);  corresponding  to  this  is  an 
extension  of  the  gray  matter  lining  the  coelia  to  the  cortex  of  the 
hemisphere.  Forwards  the  ca3lise  have  a  vertical  and  more  in- 
ternal position.  The  Bhinencephala  arise  in  masses  of  gray  cells 
in  the  anterior  third  of  the  lateral  portions  of  the  hemispheres ; 
they  do  not  contain  any  cavit3',but  are  continued  forward  into  the 
solid  olfactory  nerve. 

The  structure  and  distribution  of  the  nerve-fibres  and  cells 
have  not  been  closely  studied ;  the  following  are  some  preliminary 
notes : 

The  cavities  of  the  brain  are  throughout  lined  with  masses  of 
nerve-cells  of  varying  thickness.  Nerve-cells  are  also  found 
scattered  among  the  fibres,  but  these  are  somewhat  rare.  The 
gray  substance  lining  the  hemispheres  corresponds  to  the  central 
gray  J  the  Hohlengrau  of  Meynert.  At  a  few  points  it  is  found 
upon  the  bfain  cortex;  these  are :  (1)  the  lateral  bodies  of  the 
infundibulum  (fig.  3) ;  (2)  the  upper  surface  of  the  central  portion 
of  the  hemispheres  (fig.  11) ;  (8)  and  the  inner  sides  and  front  of 
the  foremost  portion  of  the  same  (fig.  12) ;   (4)  the  cerebellum. 

*  Anterior  and  posterior  commissures. 
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None  of  tlieae  cortical  espoaures  of  tlie  central   pray  cas  bt    1 
coneiclered  to  correspond  to  the  cortical  gray  (Rindongmi)  of   1 
the  mammalinn  brain.    The  gray  etibstaiice  La,  therefore,  chiefly 
central. 

The  scattereci  nerve-cells  above  referred  to  are  principally  found 
ill  the  substance  of  the  bemiepbercs  above  the  cavities,  Inteniat 
to  fig.  11,  a.    Here  they  are  numeroua. 

The  ncrve-cells  are  cbi(;fly  email,  oval  and  nucleated  bodies, 
very  compaotly  placed;  among  these  at  some  points,  as  in  tbe 
erui's,  much  larger  cells  enveloped  in  loose  capsules  were  discov. 
oreil.  No  processes  were  found  leading  out  of  these  cells,  in  ftct 
r.o  unmistakably  branched  cells  were  found  at  any  point;  this 
may  have  been  tiie  fault  of  the  preparation  methods,  for  Stiedii 
lifts  fonnd  that  the  branched  nerve-cells  are  very  nnmerons  in  the 
fi-og,  wlule  Wyman,  employing  simpler  histological  methods,  failed 
to  find  them. 

This  is  aa  far  as  the  sections  have  been  studied,  although  they 
offer  very  tempting  opportunities  for  making  out  the  nerve-tractt. 

The  following  is  a  resum^  of  the  results  thus  far  obtained: 

In  external  characters,  Aviphiuvia  differs  widely  from  the  frog 
type  in  the  simpler  differcutiHtiou  of  its  parts,  the  mid-region  of 
the  brain  being  a  rounded  tube  with  no  separation  of  its  optic 
lobes  and  thalami  indicated  above.  The  cavitiea  of  the  brain  are 
equally  simple,  llie  meta-,  meso-  and  diaco?ltn£  forming  a  uniform 
cavity,  forking  into  the  proea'liie  in  front.  The  infnndibulum  has 
tlie  large  size  which  is  so  chnrac-tcristic  of  it  in  the  fishes,  and  its 
lateral  bodies  recall  the  lobi  in/erinres  in  tlie  Teleosta,  although 
passing  forwards  they  form  the  tuber  cinerenm.  The  pineal  and 
pituitary  bodies  are  constructed  upon  clearly  different  principles, 
one  being  within,  the  other  without  the  brain  walls,  the  former  a 
vascul.ir  plexus,  the  latter  a  gland.  In  the  roof  of  the  Dien- 
cephalon  is  a  small  spherical  body  whose  meaning  is  not  known, 
but  which  may  prove  to  be  of  some  morpiioJogical  significance. 
Tlie  cerebellum  has  a  cellular  investment  and  consists  of  tw»  sets 
of  fibres  with  a  transverse  and  fore  and  aft  direction'.  The  gray 
matter  of  the  brain  lines  the  cavities  throughout,  as  the  "  central 
graj' ;  "  continuations  of  it  extend  in  some  places  to  the  cortex, 
but  the  "cortical  gray,"  if  present  at  all,  is  very  limited  in 
distribution. 
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EXPLANATION  OF  PLATE  VIU. 

Illustratino  the  Brains  of  Ahphiuma  and  Menofoxa. 

Lettering  and  Abhreniatione, 

Rh,  — Rhinencephalon ;  Pr,  and  Pro,  e. — ProBencephalon  and  Proccdiia ;  Z>t., 
Di.  t  and  Di.  e, — Diencephalon,  Diatela  (roof  of  Dienoephalon),  and 
DiacGBlia ;  Me,  and  Afe,  e,  —Mesencephalon  and  MesocoBlia ;  Ep,  and 
Ep,  e.  —  Epencephalon  and  Epic<Blia ;  Met, — Metenoephalon. 

TV. — Tuber  cinereum ;  eh, — optic  chiasma ;  p^— pituitary  body  ;pn.  —  pineal 
f^land;  ^».  —  infundibuliun  ;  cA<?.— choroid  plexus;  cr. -crura  cerebri ; 
p.  cm.— prsBCommissura  (anterior  commissure);  (A.— optic  thalamus. 

L— Optic;  IL-Olfoctory;  III. - Oculo-Motor ;  V.— Trigeminis;  VI.— 
Abducens;  VIL-Facial;  VIIL -Auditory ;  IX,  X,  XL— Vagus 
Group.  N.  B.  —The  identification  of  the  nerves  was  by  noting  their 
origin ;  the  distribution  of  the  nerves  has  not  been  worked  out. 

Special  Refereneee  in  Figures, 

F1GDRB8  A-Df  twice  natural  size.  Figs.  H  and  1-18,  eight  times  natural 
size. 

FioORB  A.     Dorsal  view  of  the  brain  of  Amphiuma, 

Figure  B.    Ventral  view  of  the  same. 

FiODRB  C.    Dorsal  view  of  the  brain  of  Menopoma. 

Figure  D.  Lateral  view  of  the  same.  Dit.  corresponds  to  vertical  line 
7,  fig.  H. 

Figure  £.  Enlarged  view  (about  80  diameters)  of  a  longitudinal  section 
of  the  cerebellum  and  a  portion  of  the  optic  lobe,  taken  at  one  side 
of  the  median  line.  The  valvula,  0,  is  broader  in  the  median  line ; 
dy  white,  «,  gray  portion  of  Mesencephalon  ;  a,  fine  longitudinal  fibres ; 
b,  transverse  band  of  fibres ;  c,  cortical  layer  of  cells. 

Figure  F.    Transverse  section  of  the  cerebellum,  lettering  as  in  fig.  E. 

Figure  G.    o,  large,  5,  small  cells  found  in  crura  cerebri  (80  diameters). 

Figure  H.  Longitudinal  section  of  the  brain  of  Amphiumaf  taken  to  the 
loft  of  the  median  line.  Vertical  lines,  1  to  18,  correspond  to  trans- 
verse sections  represented  by  figs.  1  to  13.  Black  line  represents  the 
pi  a  mater ;  the  ropf  of  the  metacoelia  (fourth  ventricle)  is  omitted  in 
the  drawing. 

Figure  1.  Vertical  transverse  section  through  cerebellum,  showing  it  as 
a  transverse  band  passing  beneath  Mesencephalon. 

Figure  2.  Ditto  through  pituitary  body  and  infundibulum,  showing 
crura  cerebri  and  optic  lobe  unpaired. 

Figure  8.    Showing  sides  of  infundibulum  thickening  into  tuber  cinereum. 

Figure  4.    Through  posterior  poition  of  the  Diencephalon. 

Figure  5.    Through  the  median  portion  of  the  Diencephalon. 

Figure  6.  Slightly  anterior  to  fig.  5.  y,  a  constriction  of  the  upper  por- 
tion of  the  diacoelia. 

18 
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FioDRK  7.     Forward  portioD  of  DiencepbaloD.     y  oorreaponda  to  j>  id  fig. 

U;  :;,  see  2  in  Hg.  H. 
FioURR  S.     Forward  |>ortiou  of  Dienceplialon.     a,  bands  of  Qbres  passing 

downwards  inUi  tbu  liumispbereH. 
FiODRB  9.     Forward   lower   portion   of  Dieneephalon   (Di.   e.),    ehoviuj 

pnecommissura  Bud  proccelia. 
FiQDRB  10.     Tlirongh   Uie  homispherea  slightly  auterior   to  the  lamiu 

terminalis, 
FlOCRE  11.     Median  portion  of  Uemieplierea  ;  a,  gray  matter  eitendiug  U 

FiocRE  13.    Anterior  tliird  of  hemispljeres ;  showing  the  beeinniDg  of  Uw 

BhinCDCephalon. 
FlotJBX  13.    Section  near  the  tips  of  the  hemispheres. 
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August  7. 
Mr.  Charles  Morris  in  the  chair. 
Six  persons  present. 


August  14. 
Mr.  Charles  Morris  in  the  cliair. 
Nine  persons  present. 


August  21. 
Mr.  Charles  Morris  in  the  chair. 
Six  persons  present. 


August  28. 

Mr.  Thos.  Meehan,  Vice-President,  in  the  chair. 
Fifteen  persons  present. 

Some  Evidences  of  Great  Modern  Geological  Changes  in 
Alaska, —  Mr.  Thomas  Meehan  exhibited  a  piece  of  wood  taken 
from  a  prostrate  tree,  in  what  appeared  to  have  been  a  sunken 
forest  in  Alaska.  It  was  in  Hood^s  Bay,  as  marked  on  some 
charts,  on  a  peninsula  formed  by  the  junction  of  Glacier  Bay  and 
Lynn  Channel,  and  facing  Cross  Sound,  in  lat.  58°  30'.  The 
arboreal  vegetation  generally  prevailing  in  this  section  consists 
of  Ahies  Sitkehsis  {A,  Menziesii  of  many  botanists);  Abies  Mer- 
tensiann,  the  western  hemlock  spruce;  and  Thuja  gigantea^ 
called  here  "cedar"  and  ** white  cedar."  Thujopsis  borealis  is 
said  to  *' abound"  in  these  districts  by  some  authors,  but  Mr. 
Meehan  remarked  that  though  looking  for  it  through  many  hun- 
dred miles  along  the  shores  of  the  inland  seas  in  southeastern 
Alaska,  he  did  not  see  one  specimen.  The  trees  in  the  forest  are 
of  all  ages,  from  young  seedlings  to  aged  decaying  and  dead  ones. 
But  in  sailing  into  Hood's  Bay  he  noted  that  the  forests  all  had 
a  comparatively  young  look — few  of  the  trees  appearing  over 
fitly  years  old.  Tiie  shores  were  high — at  the  point  where  he 
landed  not  less  than  fitlty  feet  above  tide-water — and  the  soil  was 
sand,  or  of  glacial  production.  Across  from  here  to  Lynn  Channel 
the  distance  might  be  about  twelve  miles,  and,  so  far  as  could  be 
judged,  the  soil  and  trees  across  were  of  the  same  character;  and 
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it  appeared  the  same  up  and  down  the  peninsula  for  miles.  Alone 
ttie  sbore  Le  found  numerous  prostrate  trees,  and  uprlglit  etump* 
wliich  bad  Iwen  ground  off  a  few  feet  above  the  surface.  Tlic 
stumps  could  be  aeva  extending  doMu  below  low-water  mark,  and 
they  extended  up  to  the  bottom  of  th«  highland  at  higb-wattr 
marlc,  where  the  mud  In  which  thcj-  had  grown  wna  covered  by  the 
glaci»i  deposit  already  referred  to.  The  wood  exhibited  was  psrt 
of  oueof  these  prostrate  trunks,  and  is  evidently  the  same  species 
as  that  now  existing  on  tbe  land,  Abien  SitkenidB.  It  is  quite 
sound,  and  exhibits  no  evidence  of  great  age  since  it  beeam? 
covered  with  the  drifL  The  shores  are  strewn  with  rocks  and 
atones  of  various  classes,  as  usual  in  cases  of  glacial  deposits. 
On  one  of  the  prostrate  trunks — tbe  one  from  which  the  piece  of 
wood  exhil>ited  was  taken — there  lies  a  block  of  granite  wbicli, 
by  mensurcmeot.  was  found  to  contain  3214  cubic  feet.  Tbis 
trunk  was  partially  bent  in  the  middle  by  the  weight  of  the  huge 
block  of  stone,  showing  that  the  ))lock  had  fallen  on  it,  while  tbe 
ground  beneath  the  trunk  was  comparatively  soft.  Near  this,  bill 
so  far  as  could  be  seen  not  on  any  tinink.  was  a  much  larger  roaea 
of  gmnitc,  eoraprising  3888  cubic  feet.  The  whole  of  the  circum- 
stances pointed  to  the  almost  certainty  that  there  had  )<een  a 
sudden  subsidence  of  the  land, and  that  with  the  suheidenee  tbrre 
was  a  flow  of  water  with  icebergs  on  which  were  these  huge  rocks, 
and  which  crushed  the  trees  and  tore  olf  those  which  were  strong 
enough  to  resist;  and  that  subsequently  to  the  destruction  of  Ihe 
forest,  Ihe  wliole  surfiici-  hecyriLr  cnvm-d  !<.  :i  gie;il  di-j.tb  «ilh 
drift.  Since  that  time  there  must  liavc  been  an  elevation  of  tbe 
land,  and  the  remains  of  tbe  trees  are  again  brought  to  tlieir 
original  surface,  but  with  a  dec])  bed  of  earth  above  them.  Mr. 
Meehan  believed  that  the  botanical  facts  might  afl'ord  a  cine  ti> 
an  appro.\imntion  to  tbe  time  when  these  events  occurretl.  The 
youth  of  the  living  forest  indicated  iliat,  at  tbe  farthest,  it  could 
not  have  been  more  than  a  few  hundred  years  since  the  elevation 
occurred.  As  already  noted,  the  trees  in  the  immediate  vicinity 
appeareil  to  be  but  about  fifty  years  since  germination ;  but 
unless  the  original  parent  trees  which  furnished  the  seed  for  tbe 
uplifted  land  were  neur  by,  it  might  take  some  years  for  the  seed 
to  scatter  from  bearing  trees,  grow  to  maturity,  again  seed,  and 
in  this  way  travel  to'where  we  now  find  them.  But  as  original 
forests  were  evidently  not  so  very  far  distant,  two  or  three  ixundred 
years  ought  to  cover  all  the  time  required.  The  Ilev,  Mr.  Corlies, 
a  missionary  at  Juneau,  or  Ilarrisljurg  as  it  is  marked  on  some 
charts,  informed  tlie  spiaker  that  an  Indian  chief  had  told  him 
that  alKXit  seven  or  eight  generations  ago,  as  tradition  told  tliem, 
there  had  been  a  sudden  and  terribh'  flood  in  tliat  land,  and  only 
a  few  Indians  h:id  escajied  in  a  lar^je  canoe.  The  probable  iden- 
tity of  tbe  sunken  trees  witli  ttie  present  species,  and  the  freshness 
of  tbe  wood,  would  indicate  no  very  great  date  backwards  at 
which  the  onginal  subsidence  occurred. 
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In  connection  with  the  subject  of  the  c(»niparative  recentness 
of  great  geological  changes  as  indicated  by  botanical  evidence, 
Mr.  Meelian  referred  to  an  exposure  of  the  remains  of  a  large 
forest  near  the  M uir  glacier,  one  of  five  huge  ones  which  form  the 
head  of  Glacier  Bay,  between  lat.  59^  and  60°.     This  glacier  is 
at  least  two  miles  wide  at  the  mouth,  and  has  an  average  depth  of 
ice  at  this  spot  of  perhaps  five  hundred  feet.   At  the  present  time 
there  is  not  a  vestige  of  arboreal  vegetation  to  be  seen  anywhere, 
except  some  willows  on  the  hillsides,  some  miles  from  huge  hills 
of  drift  piled  op  everywhere  around.   The  river  which  flows  under 
the  glacier,  and  which  has  a  volume  equal  to  the  Schuylkill  at 
Philadelphia,  does  not  flow  into  the  bay  from  under  the  ice  at  the 
face,  but  rushes  out  in  a  mighty  torrent  on  the  northwest  side,  a 
few  miles  above  the  mouth,  and  has  cut  its  way  through  mountains 
of  drift,  the  gorge  being  many  hundred  feet  in  width,  and  the 
sides  from  two  hundred  to  five  hundred  feet  high.     The  torrent 
through  the  bed  is  now  comparatively  level,  carrying  with  it  an 
immense  quantity  of  heavy  stones,  some  of  which  must  have 
comprised  masses  of  six  or  eight  cubic  feet.     Along  the  sides  of 
this  gorge  were  the  exposed  trunks,  all  standing  perfectly  erect, 
and  cut  off  at  about  the  same  level.     Some  were  but  a  few  feet 
high,  and  others  as  much  as  fifteen — ^the  difference  arising  from 
the  slop)e  of  the  ground  on  which  the  trees  grew.     These  trunks 
were  of  mature  trees  in  the  main,  and  were  evidently  of  Abies 
Sitkensis,  with  a  few  of  either   Thuja  gigantea    or  Juniperus, 
perhaps  Occidentalism  the  uncertainty  arising  from  the  imperfec- 
tion of  the  bark — what  there  was  of  this  indicating  the  former, 
while  an  eccentricity  of  outline  of  the  wood,  not  uncommon  in 
Juniperus,  favoring  the  latter  view.     These  trees  must  have  been 
filled  in  tightly  by  drift  to  the  height  of  fifteen  feet  before  being 
cut  off,  or  the  trunks  now  standing  would  have  been  split  down 
on  the  side  opposite  to  that  which  received  the  blow,  and  the 
grinding  off  could  not  have  been  man}*^  3'ears  after,  or  the  dead 
trees  would  have  lost  their  bark,  as  they  always  do  when  under 
varying  conditions  of  heat  and  moisture.     The  facts  -seemed  to 
him  to  indicate  that  the  many  feet  of  drift  which  had  buried  part 
of  the  trees  in  the  first  instance  was  the  work  of  a  single  season, 
and  that  the  subsequent  total  destruction  of  every  vestige  of  these 
great  forests  was  the  work  of  another  one  soon  following.     As 
in  the  case  of  the  facts  noted  in  Hood^s  Bay,  Mr.  Meehan  believed 
that  the  conclusion  was  justified  that  the  total  destruction  of  the 
forests  here,  the  covering  of  their  site  by  hundreds  of  feet  of 
drift,  and  the  subsequent  exposal  to  view  of  their  remains^  were 
all  the  work  of  but  a  very  few  hundred  years. 

Mr.  Charles  Peabody  was  elected  a  member. 
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Sbptsmbek  i. 
Mr.  Thoh.  Meehan,  Vicfi-Preslrti'iit,  in  tht-  chair. 
Sixteen  pereons  present. 
The  dentil  of  John  C.  Dawson,  a  member,  was  itnnounved. 

Ej-uilalion  from  Flmcers  in  Belulion  to  Baney-dru: — M  v.  Tuna. 
IVfEEHAN  n-marked  that  our  standard  literature  yet  continiierl  W 
teach  that  the  Kwcet  vamisblike  .-overinji  often  founrf  over  every 
leaf  on  large  trees,  as  well  as  on  comparatively  smaU  bnahe?.  win 
the  work  of  insecis,  notably  Aphides.  So  far  aa  he  knew.  Dr. 
Uofl'miiu,  of  Qiessen,  who  in  I8T<>  i)iibliBhed  a  paper  on  the  subject, 
it)  the  only  BcientiGc  mnn  of  note  who  takes  gronnd  affniiist  ihic 
view.  He  met  with  a  camelia  without  blossoms,  and  wholly  free 
from  insects,  and  3'et  the  leaves  were  coaled  with  "  honej-dcw." 
HR  it  Is  generally  known.  He  found  this  snbstancii  to  consist  of  a 
sticky  colorless  liquid,  having  a  sweetish  taste,  and  principally  gun. 
Mr.  Meehan  said  he  bad  often  met  with  casea  where  no  ioeects 
could  lie  found,  aa  well  aa  others  where  insects  were  nnmerons, 
and  where  in  the  latter  case,  the  attending  eireumstiiDcea  were 
strongly  in  favor  of  the  conclusion  that  the  liquid  covering  nan 
the  work  of  insects. 

He  said  he  Ijeliovcd  that  few  srientiflc  mpii  liad  nny  kn<.w!,vlsre 
of  the  enormous  amount  of  liquid  exuded  by  flowers  at  the  time 
of  opening,  and  he  had  seen  cases  where  the  leaves  were  as  eom- 
iiletely  covered  by  the  liquid  from  the  flowers,  as  if  it  had  exuded 
from  the  leaves,  as  he  believed  Dr.  Hoffman  had  good  grounds  for 
believing  is  often  the  case.  He  had  already  brought  to  the  atten- 
tion of  Ihe  Academy  cases  where  large  quantities  of  liquid  had 
drop|>ed  from  the  flowers  to  the  leaves  below,  of  which  Yvcca, 
Mabonia  and  some  others  had  been  recorded  in  the  Proceedings 
of  the  Academy,  .^i-eftia  had  been  noted  by  Mr,  Wm.  M.  Canbyto 
drop  from  the  leaves  at  certain  times,  and  Saeh  notes  in  his  Text- 
hook  the  moisture  which  fills  the  small  flowers  of  Thuja.  In 
connection  with  the  last  eaae,  the  exudation  from  Coniferee,  lie 
met  with  a  remarkable  case  during  his  recent  journey  through  the 
northwest  coast.  While  collecting  plants  along  the  east  shore  of 
the  Columbia  River  he  noticed  a  plunt  of  Alniii'  Orpgano,  eovered 
with  honey -dew.  The  woolly  Aphis,  so  well  known  for  its  pref- 
erence for  alder,  also  abounded.  Little  drops  of  liquid  were  in 
many  cases  attached  to  the  apex  of  the  abdomen,  nnd  the  conclu- 
sion was  reached  that  in  this  case  at  least;  the  prol labilities  favored 
the  insect  origin  of  the  liquid  on  the  leaves.  Proceeding  a  few 
feet  further,  towards  the  trunk  of  a  Inree  siireading  Sitka  spnwe 
(Ahi^^  Sm-enm'),  and  then  on  the  other  side,  a  bush  of />.,r»s 
ririilani'  was  observed  also  covered,  but  not  a  sign  of  un  inbtct 
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anywhere  about  it.  This  caused  a  reexamination  of  the  whole 
case,  when  it  was  noticed  that  stones  under  the  spruce  tree, 
forming  the  shore  of  the  river,  and  many  feet  outside  of  the  circle 
formed  by  the  branches  of  the  Pyrus  and  Alder,  were  quite  black 
with  a  gummy  coat,  which  most  probably  had  fallen  from  the 
spruce,  the  branches  of  which  overshadowed  the  two  bushes  already 
named,  as  well  as  the  stones.  The  branches  of  the  spruce  hanging 
towards  the  river  were  covered  with  young  cones  of  probably 
one-half  their  full  size,  and  the  scales  were  found  to  be  filled  with 
sweet  liquid.  Taking  the  cone  as  it  hung  on  the  tree  and  stripping 
it  down  as  one  would  milk  a  cow,  a  drop  as  large  as  a  pea  gathered 
in  the  hand  from  a  single  cone.  There  could  be  no  doubt  but  that 
the  viscid  covering  on  the  leaves  of  the  two  shrubs  below,  as  well 
as  on  the  unprotected  stones,  came  from  the  cones  of  the  spruce 
tree.  He  had  seen,  two  years  ago,  the  glossy  covering  over  the 
leaves  of  the  Liriodendron  at  flowering  time,  and  found  the 
opening  flowers  with  a  large  quantity  of  liquid  at  the  base,  and 
had  intended  especially  to  give  the  matter  minute  attention  the^ 
past  summer  and  then  report  to  the  Academy ;  but  his  long 
jouiTiey  had  diverted  him...  Recently  the  subject  had  been  again 
brought  to  his  attention  during  some  experiments  in  relation  to 
pollinization  and  cross-fertilization  in  Platycodon  grandijlora  not 
yet  concluded.  Cutting  open  very  carefully  a  corolla  just  about 
to  expand,  the  whole  inner  surface  was  found  to  be  coated  with 
minute  drops  of  moisture,  which,  as  they  gathered  in  size,  streamed 
down  toward  the  base  of  the  pistil.  This  liquid  was  riot  sweet, 
but  had  the  taste  of  lettuce.  In  the  case  of  the  moisture  which 
exuded  from  the  divisions  of  the  perianth  in  Yucca  gloriosa  and 
Yucca  angustifolia  before  reported,  the  taste  was  rather  bitter 
than  sweet.  He  said  there  was  reason  for  the  belief  that  imich 
of  the  moisture  found  at  the  base  of  flowers  was  not  the  product 
of  **  nectariferous  glands,"  which  were  sometimes  guessed  at  rather 
than  always  detected,  but  was  rather  the  collection  from  exudation 
from  the  petals ;  and  if  so  it  was  a  confirmation  of  Dr.  Hoflfman's 
idea  of  the  origin  of  honey-dew  through  the  surface  of  the  leaf, 
as  we  might  reasonably  suppose  a  modified  leaf  like  the  petal  of  a 
flower  to  have  some  functions  in  common  with  the  primary  leaves 
from  which  they  sprung. 

What  is  the  object  of  this  abundant  exudation  of  sweet  liqnid 
and  liquid  of  other  character  from  leaves  and  flowers?  The 
speaker  said  we  were  so  accustomed  to  read  of  nectar  and  nec- 
taries in  connection  with  the  cross-fertilization  of  flowers,  that 
there  might  seem  to  be  no  room  for  any  other  suggestion.  But 
plants  like  the  Thuja  and  Abies  were  anemophilous,  and  having 
their  pollen  carried  freely  by  the  wind,  had  no  need  of  these 
extraordinary  exudations  from  any  point  of  view  connected  w'ith 
the  visits  of  insects  to  flowers.  In  the  case  of  Thuja,  Sach  had 
suggested  another  use :  "  The  pollen-grains  which  happen  to  fall  on 
the  micropyle  of  the  ovules  are  retained  by  an  exuding  dropof  fluid, 
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which  about  this  time  filis  the  canal  of  the  micropyle.  bnt  «<trr- 
worrts  dries  up,  and  thus  draws  the  oiptured  pollen-grains  to  the 
nuulctie,  nLiTe  they  immedintfly  emit  their  pollen-tubes  intotbe 
spongy  tissue.  In  Gvpressinete,  TaxinriE  and  Pmiocarjjem  thi» 
contrivance  is  BuSicient,  since  the  mycropylea  project  outwardiy; 
in  the  JWeftnfijr,  where  they  are  more  concealed  among  the  acaln 
and  bi-actB,  these  themsetves  form,  at  the  lime  of  pollination, 
canals  and  channels  for  this  purpose,  through  which  the  pollen- 
grains  arrive  at  the  micropyles  filled  with  fluid  "  (STBASBBBUBa).' 
Mr.  Meehan  said  that  in  his  former  observations  on  liquid  exu'lir 
tions  in  Thuja  and  other  plants  he  was  inclined  to  adopt  the 
snggestion  of  Sach  as  to  the  purpose  of  the  liquid  supply  ;  but  as 
it  was  here  in  Abies  so  long  after  fertilization  must  have  taken 
place,  and  aa  it  was  held  up  in  the  deep  recesses  of  the  scales  of 
the  pendent  cone,  where  it  could  hariily  be  poesible  the  wind  couW 
draw  nptheimllen  ;  and  as,  moreover,  the  extract  shows  that  thi-se 
eminent  botanists  believe  Abieliaese  does  not  need  the  moistare 
'they  did  not  know  existed  in  this  abundance,  we  must  look  f<>r 
other  reasons,  which,  however,  do  not  yet  seem  to  Iw  uppan.>nu 


September  U. 
Mr.  Mkkham,  Tioe-PreBidenl,  in  the  chair. 
Sixteen  persons  present. 
The  death  of  the  Curator-in-charge,  Charles  F.  Parker,  on  the 

7th  iust.,  was  announced. 

Irritability  in  Ike  Flowers  of  Centaureag  and  ThiMes—yiT. 
Thomas  Meehan  called  attention  to  some  flowers  of  various  com- 
posite on  the  table,  sent  by  Miss  Mary  E.  Powel,  of  Newport, 
Rhode  Island,  who  has  observed  a  singular  motion  in  the  florets 
of  Centaurea  Americana.  This  motion  had  long  been  known 
to  German  botanists,  and  a  reference  to  some  features  of  it 
may  be  found  in  Sacli's  Text-book  of  Botany,  and  there  was  an 
illustrated  paper  by  Cohn  in  Zeitxchrifl  fur  wis.  Zoologif,  vol. 
xii,  showing  the  mechanism  of  the  contraction  of  the  anthers. 
As,  however,  the  motion  had  failed  to  attract  the  attention  of 
American  observers,  or  at  least  he  knew  of  no  reference  to  it  in  any 
American  work  at  his  command,  he  believed  it  might  do  good 
service  to  place  on  record  an  independent  statement  of  the  phe- 
nomena as  exhibited  by  the  specimens  before  us. 

Besides  the  motion  in  Centaurea  Americana,  observed  by  Miss 
Powel,  Mr.  Meehan  said  that  he  found  a  similar  motion  in  the 
following  plants  growing  in  his  garden:  Centaurea  alba ,  Centaurea 

'  Sach,  Text-book  of  Botany,  Oxford  edition,  ] 
of  KpellinK  micropyle  in  the  same  paragraph,  are 
quotatiuD. 
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nt^rtf,-  G.  ochroleuca^  0.  rutifolia,  Cirsium  serrvlatum,  0.  dis" 
color^  and  (7.  lanceolatum.  The  motion  seems  most  active  when 
the  anthers  are  ready  to  shed  their  pollen,  and,  as  pollen-gathering 
insects  anticipate  the  observer,  it  is  best  to  cut  the  flowers  and 
place  them  in  water  in  a  room.  Endeavoring  to  observe  the  motion 
of  Girsium  discolor  in  the  growing  plant  almost  failed  from  this 
cause,  but  on  drawing  a  light  substance  over  the  whole  head,  some 
of  the  florets  were  found  to  move. 

In  the  Centaurea  flowers  on  the  table,  the  best  period  for 
observing  the  motion  is  when  the  anthers  which  cover  the  apex 
of  the  pistil  seem  about  to  allow  the  pistil  to  protrude.  If  then 
touched,  the  pollen  is  seen  to  issue  from  the  mouth  of  the  united 
stamens,  and  the  whole  crown  of  anthers  to  decline.  Cohn,  above 
cited,  gives  the  exact  measurement  of  this  contraction^  and 
explains  the  mechanism  by  which  the  contraction  is  accomplished. 
At  the  same  time,  if  the  motive  power  be  very  active,  the  whole 
upper  portion  of  the  floret,  moves  in  some  direction,  apparently 
without  order  or  system.  Sometimes  it  is  in  a  lateral  direction, 
at  other  times  upwards  or  downwards,  and  sometimes  describing 
a  circle  round  its  own  axis.  In  some  cases  the  motion  is  commu- 
nicated to  other  florets — two  and  sometimes  three  moving  to  the 
touch  of  a  single  one.  In  ten  minutes  after  the  exhibition  of 
irritation,  it  is  ready  for  another  fit,  and  goes  through  the  motions, 
though  less  actively  than  before.  Mr.  Meehan  had  failed  to  get 
any  motion  three  times  from  the  same  floret,  and  not  always  two. 
Touching  the  pistil  had  no  effect  unless  the  force  was  sufficient  to 
press  one  side  against  the  anther.  The  irritation  seemed  to  be 
confined  to  the  stamens,  and  through  these  probably  down  by  their 
nervous  connections  through  the  achenium,  and  in  this  way  com- 
municating with  the  nerves  which  run  up  through  neighboring 
achenes  to  the  stamens  which  they  support. 

Since  the  above  communication  was  made  to  the  Academy, 
Mr.  J.  H.  Redfield  believes  that  the  neutral  ray  florets  in  Cen- 
taurea Americana^  which  have  neither  stamens  nor  pistil,  also 
possess  the  power  of  motion,  and  Miss  Powell,  without  knowledge 
of  Mr.  Redfield's  observation,  notes  a  similar  experience. 


September  18. 

Mr.  Thomas  Meehan,  Vice-President,  in  the  chair. 

Thirty-one  persons  present. 

The  death  of  John  C.  Trautwine,  a  member,  was  announced. 

Notes  on  the  Sequoia  gigantea. — Mr.  Meehan  remarked  that  so 
much  had  been  written  about  the  mammoth  trees,  that  there  seemed 
little  room  for  more ;  but  to  one  of  the  fullest  accounts  given, 
namely,  that  by  Mr.  Muir  in  the  Proceedings  of  the  Meeting  of 
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the  American  ABeooiation  for  the  Advnneement  of  Science,  »t 
Uuffiilo,  1876.  he  believed  he  might  add  k  few  additional  f«cU, 
drawn  from  or  aug^stt'd  hy  a  viBit  made  to  n  few  of  the  gr()T« 
during  the  |)ast  oiimmer.  He  could  oonQrui  the  stateroent  of  Mr. 
Muir  that  there  were  compariitively  few  young  ptants  growing 
among  the  old  ones  in  the  Calaveras  or  Miiripoaa  ^^rovee.  In  ttif 
lattt^r  spot  a  few  might  be  found  in  ewampj'  places.  Many  of  the 
large  trees  were  also  growing  in  swampy  ground,  while  some  were 
found  where  the  ground  would  be  pronounced  quite  dry,  Mr. 
Muir  gave  5000  feet  as  about  the  uleviition  of  the  trees  in  these — 
the  norlhern  part  of  the  belt  occupied  by  them.  On  ibe  southem 
part  of  the  belt  Mr.  Muir  found  them  at  about  8000  feet,  and  there 
numerous  young  trees  formed  the  great  mass  of  the  undei^rowth, 
and  furnished  an  abundance  for  a  perfect  succession  of  forest 
trees.  Here  Mr.  Muir  found  them  in  ground  not  swampy, as  well 
as  in  situations  as  swampy  as  possible,  and  be  concludes  that  tbe 
Seiqvoia  gigartlea  is  a  tree  wliicii  has  the  pow'er  of  growing  in 
dryer  and  wetter  soil  than  most  other  specict>.  He  adds  :  "  It  is 
oonslantly  asserted  in  a  vague  way,  that  the  Sierra  (in  past  timesi 
was  vastly  wetter  than  now,  and  that  the  increasing  drouth  will 
of  itself  extinguish  Seqvoia,  braving  its  groimd  to  other  trees 
supposed  Capable  of  flourisliing  in  a  dryer  climate.  But  that 
Sequoia  can  and  does  grow  on  an  dry  ground  as  any  of  its  present 
rivals,  is  manifest  in  a  thouannd  places.  'Why,  then,' it  will  b« 
asked,  '  is  Sequoia  always  ftiurd  in  greatest  abundance  in  well- 
watered  places  where  streams  are  exceptionally  abundant  i"  Simply 
because  a  growth  of  sequoias  always  creates  these  streams.  *  •  • 
Drain  the  water,  if  posailile,  and  the  trees  will  remain  ;  but  cut  off 
the  tree:*,  and  the  streams  will  vanish."  He  has  seen  a  fallen 
trunk  make  a  rtnin  of  200  feet  lon^,  and  similar  bogs  made  by 
roots  and  I'alleii  trunks  damming  the  earth,  are  familiar  features  in 
the  more  luxuriant  sequoia  forests.  Ou  this  bare  suggestion  Mr. 
Muir  builds  as  if  it  wvro  a  demonstration,  and  proceeds  to  say : 
"  Since  ihe  extiii  moisture  found  in  connection  with  the  denser 
growths  is  an  effect  of  their  presence,  instead  of  a  cause  of  their 
preset. ce,  then  notions,  *  +  •  based  upon  its  supposed 
dependence  on  gi-eater  moisture,  are  sliown  to  be  erroneous." 

Ill  the  light  of  these  views,  Mr,  Meehan  paid  he  had  carefully 
examined  the  trees  in  the  groups  scattered  from  the  Fresno  to 
Calaveras,  and  coiihi  say  that  in  these  localities  the  sequoias  pos- 
sessed no  more  power  of  making  the  ground  swampy  than  any 
othi  r  tree  which  might  form  the  leading  forests  in  heavy  wooded 
districts.  The  huge  s]iet:'niu-n:*  o( Pinug LtmberlianajPinuK ponder- 
oaa,  and  the  tJiiek  groves  of  Lifiocedrus — huge,  though  averaging  at 
best  buttwo-thirdstlie  diameter  of  the  mammoth  sequoias — did  not 
make  the  ground  swampy  in  the  slightest  degree.  Mr.  Muir's 
supposition  — for  it  surely  cannot  be  regarded  as  such  a  ilemon- 
slralion  as  science  requires— would  give  us  sumll  awam|)s.  at 
least,  for  the  smaller  treef-. 
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Experience  of  forest  growths  in  the  eastern  states  gave  abiiu-'* 
dance  of  facts,  which  were  quite  sufficient  to  ex])lain  the  existing 
state  of  things,  on  grounds  very  different  from  those  assumed  by 
Mr.  JViuir.  Observers  knew  that  there  were  trees  which  loved 
moisture,  and  trees  which  preferred  dry  ground.  Swamp-lovers 
would  grow  in  dry  places  almost  as  well  as  in  wet  ones,  but  the 
dry-lovers  would  not  grow  in  wet  places.  The  swamp  magnolia, 
swamp  willow,  swamp  azalea,  the  bald  cypress,  the  swamp  maple, 
the  sweet  gum — every  swamp  tree  that  can  be  named — ^do  just  as 
well,  and  in  man}^  cases  better,  in  dry  ground.  This  is  so  well 
known  to  every  intelligent  cultivator  of  trees,  that  its  correctness 
is  beyond  dispute.  Here  in  the  east,  the  largest  red  maples, 
willows,  cypresses,  and  other  swamp  trees,  are  the  occasional 
specimens  which  by  accident  find  themselves  on  dry  ground.  On 
the  other  hand,  the  dry-land  species  of  pine,  oak,  maple,  and  other 
trees,  can  under  no  circumstances  be  made  to  grow  in  wet  places; 
and,  therefore,  if  Mr.  Muir's  suggestion  that  the  Sequoia  was  once 
a  dry-land  plant,  and  made  the  land  swampy  through  its  own 
growth,  should  by  any  possibility  be  found  correct,  it  would 
probably  be  an  exceptional  case  in  the  vegetable  kingdom.  It  had 
been  shown  by  himself,  the  speaker  said,  in  past  communications 
to  the  Academy,  printed  in  its  Proceedings,  that  trees  only  grow 
in  swamps  from  a  provision  of  nature  that  their  seeds  shall  only 
germinate  in  wet  places.  It  seems  like  a  determination  of  nature 
that  some  trees  shall  grow  in  swamps,  whether  they  prefer  it  or 
not.  Though  these  trees  grow  better  and  fruit  freely  in  dry 
ground,  the  trees  cannot  spread,  because  there  is  not  the  moisture 
required  for  the  seed  to  grow. 

Mr.  Muir  mistakes  the  argument.  It  is  not  that  sequoias  will 
not  grow  in  dry  ground,  but  that  the  seed  will  not  germinate  to 
any  extent  except  under  highly  humid  conditions.  Ground  need 
not  be  absolutely  wet.  The  cultivator  raises  swamp  feras  on 
bricks,  and  the  swamp  rhododendron  is  often  found  on  rocky 
ledges,  but  this  is  onh'  where  a  humid  atmospliere  keeps  the  seed 
from  drying  till  it  grows.  The  atmospheric  humidity  at  8000  feet 
would  be  more  likely  to  help  Sequoia  at  8000  feet  than  at  5000. 
In  concluding  this  branch  of  the  topic  he  said  the  facts  spoke  for 
themselves.  The  seed  did  not  grow  now — there  were  no  seed- 
lings— though  seeds  were  abundant.  They  grew  in  former  times 
or  the  trees  would  not  exist.  There  must  be  some  change  in  the 
conditions  necessary  to  make  seeds  grow  since  the. forest  was 
started.  We  know  from  outside  observations  that  seed  of  swamp- 
loving  trees  will  not  grow  under  arid  conditions.  We  see  that 
the  Sequoia  is  a  swamp-lover.  Is  not  this  getting  to  as  close  an 
explanation  as  science  rarely  reaches?  May  we  not  say  that 
Sequoia  does  not  spread  because  the  humid  conditions  are  not  as 
they  once  were  when  the  forests  were  founded?  This  was  cer- 
tainly his  conclusion  from  the  facts  as  they  presented  themselves 
to  his  observation. 


^ 
y 
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If  this  be  incontrovertible,  it  opens  up  an  interesting  questioD 
aa  to  the  cause  of  the  desicoatioa  in  the  vicinity  of  the  big  trt^a. 
Tlie  ratio  of  diainlt-^ration  in  a  mountain  peak,  by  tbe  froet,  rain*, 
and  elements  geneniily,  and  the  descent  of  the  loose  mass  to  the  1 
lower  landM  by  tbe  Bimple  law  of  gravity  alone,  would  depend  od 
the  width  of  the  peak,  as  well  as  the  nature  of  tbe  tnatt-'riaL  In 
the  process  of  ages,  peaks  covered  with  snow  would  be  lowered 
till  tliey  were  no  longer  snow-capped  in  summer,  and  tbua  lower 
regions  in  the  vicinity,  covered  perchance  with  Sequoia,  would  be 
under  dryer  atmospheric  couditions.  To  a  greater  or  less  extent 
this  must  be  the  case  in  sU  mouutain  changes,  but  whetber  thii 
could  have  been  going  on  to  any  appreciable  extent  in  the  few 
thousand  years  during  which  these  trees  have  occupied  the  spot, 
is  a  question  for  geologists  to  determine.  However,  Mr.  Muir 
himself  givos  good  rrasons  for  the  belief  that  these  trees  followed 
from  the  west,  eastwardly,  in  the  close  wake  of  retreating  glacier*, 
and  when  the  atmospheric  moisture,  as  well  as  that  of  the  eanb  | 
contiguous,  mUHt  have  been  moie  moist  thnn  now. 

In  regard  to  the  age  of  the  trees,  Mr.  Meelian  said  doubts  hud 
been  expressed  whether  the  Sf^quoia  might  not  make  more  than 
one  annusl  circle  of  wood  a  year,  and  thus  render  the  count  by 
these  annual  circles  unsafe.  He  had  given  close  attention  to  this 
point  on  the  ground,  by  measuring  the  height  of  thrifty  young 
trees,  and  estimating  by  tbe  growth  per  year  the  probable  age. 
A  tree  of  say  thirty,  forty  or  fifty  feet,  would  be  seen  to  be  abont 
that  many  years  old.  The  diameter  of  the  trunk  would  tln'ii  I* 
taken  and  found  to  correspond  with  the  one  annual  ring  per  year 
in  the  sections  of  tlie  larger  trees,  as  per  actual  count.  There 
would  be  no  question  but  the  larger  trees  were  over  2000  years  old. 

He  found  that  when  about  three  or  four  hundred  years  old,  tbe 
trees  ceased  to  increase  in  height  to  any  appreciable  degree,  tbe 
efiort  of  the  tree  being  more  in  a  lateral  direction,  and  the  nutri- 
tit'Ut  matter  necessary  to  the  building  up  of  the  trunk  was  mainly 
the  work  of  the  side  branches.  The  height  of  one  called  "  Haver- 
ford,"  after  our  sister  college,  he  found,  by  a  rough  tri angulation, 
to  be  about  249  feet. 


September  25- 
Kev.  Dr.  H.  C.  McCook,  Vice-President,  in  tbe  cbair. 
Thirty-seven  persons  present. 
The  death  of  Alexis  T.  Cope,  a  member,  was  announced. 

Sesloralion  of  Limbt  in  Taranhita, — Rev.  Dr.  McCooK  re- 
marked tliat  the  tarantula  eshibited  had  been  kept  in  cunliuement 
nearly  a  year,  fed  during  winter  on  raw  beef  and  in  ^summer  on 
grasshoppers.     In    the    spring    it   east   its    skin,  by  a  laboriouii 
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process,  which  was  described  to  the  Academy,  in  the  course  of 
which  it  lost  one  foot  and  two  entire  legs.  This  summer  again, 
during  the  latter  part  of  August,  the  animal  moulted ;  the  moult 
as  exhibited  is  a  perfect  cast  of  the  large  spider — skin,  spines, 
claws,  the  most  delicate  hairs  all  showing,  and  their  corresponding 
originals  appearing  bright  and  clean  upon  the  spider.  The  moult- 
ing occurred  during  Dr.  McCook's  absence,  but  was  just  finished 
when  he  returned.  When  the  cast-off  skin  was  removed  it  showed, 
as  might  be  supposed,  the  dissevered  members  to  be  lacking. 
But  on  looking  at  the  spider  itself,  it  was  seen  that  new  lim]^ 
had  appeared,  perfect  in  shape  but  somewhat  smaller  than  the  cor- 
responding ones  on  the  opposite  side  of  the  bo<iy.  The  dissevered 
foot  was  also  restored.  The  loss  of  the  opportunity  to  see  the 
manner  in  which  the  legs  were  restored  during  moult  was  greatly 
regretted ;  but  we  have  some  clue  from  the  careful  and  interesting 
studies  of  Mr.  Blackwall.  Several  spiders  whose  members  had 
been  previously  amputated,  were  killed  and  dissected  immediately 
before  moulting.  In  one  of  these  the  leg  which  was  reproduced 
was  found  to  have  its  tarsal  and  metatarsal  joints  folded  in  the 
andetached  half  of  the  integument  of  the  old  tibia.  Another  like 
experiment  was  made  with  an  example  of  2'egenaria  civilia.  The 
reproduced  leg  was  found  complete  in  its  organization,  although 
an  inch  in  length,  and  was  curiously  folded  in  the  integument  of 
the  old  coxa,  which  measured  only  one-twenty-fourth  of  an  inch 
in  length.  Dr.  McCook's  tarantula  had  lost  both  legs  close  up 
to  the  coxae,  and  in  the  moult  the  hard  skin  formed  upon  the 
amputated  trunks  was  wholly  unbroken,  showing  that  the  skin 
had  been  cast  before  the  new  leg  appeared.  We  risk  nothing  in 
inferring  that,  as  in  the  case  of  Blackwall's  Tegenariay  the  rudi- 
mentary legs  were  folded  up  within  the  coxae,  and  appeared  at 
once  alter  the  moulting,  rapidly  filling  out  in  a  manner  somewhat 
analogous  to  the  expansion  of  the  wings  in  insects  after  emerging. 

Messrs.  Henry  F.  Claghorn  and  Emanuele  Fronani  were  elected 
members. 


October  2. 

Mr.  Thos.  Meehan,  Vice-President^  in  the  chair. 

Twenty-eight  persons  present. 

The  death  of  Charles  Magarge,  a  member,  was  announced. 

The  Synchronism  of  Geological  Formations. — Professor  Angelo 
Heilprin,  referring  to  one  of  the  many  vexed  problems  which  from 
time  to  time  engross  the  attention  of  geologists  and  naturalists, 
namely,  the  contemporaneity  of  geological  formations,  stated  that 
the  Older  of  deposit  of  the  various  formations,  from  the  oldest  to 
the  newest,  was  constant  the  world  over,  and  that  nowhere,  except 
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where  tliow  may  iiave  been  a  reversal  of  the  stratu  tlieniKlvM, 
WAS  tilery  eviflence  of  a  loveraed  position.  Oorrespomiing  stiati. 
aa  indicated  by  the  contained  fossiU,  bad  tlierefore  been  »apposH 
to  belong  to  the  eame  age,  nlthout^h  occurring  in  widely  separated 
regiooB.  This  view,  for-a  long  time  inaintAined  iioiliaturbed  bj 
the  earlier  geoh'gieta  and  palieontologists,  httd,  however.  be«a 
diaaented  from  by  Edward  Forbes,  Unxley,  and  otUt-r  aJvocatM 
of  the  doctrine  of  famml  dispersion  Oom  localized  areas  or  centres 
of  dlatribution  (opponents  ot' independent  creation ),  on  the  obvioiu 
ground,  that  faunas  starting  from  a.  given  point  of  originatiua 
could  only  spread  by  migration,  and  that  BUch  migration  roasi 
conaiime  time,  proportional  to  the  distance  traveled  and  the  phvt- 
ical  and  physiographical  facilities  nfforded  for  traveling.  Henm 
it  WAS  argned  that  widely  separated  formations  showing  an 
eqnivaleut  fannal  Facies,  as,  for  esample,  the  Silurian  of  Amerivft 
and  the  Silurian  of  Europe  or  f  astern  Asia,  or  the  Cretaceous  of 
Europe  and  South  Ami^rica.  eould  not  be  of  identical  age,  am), 
with  a  fair  show  of  probability,  not  even  approxinwtely  ao.  In 
support  of  this  position  it  has  been  urged  that  during  the  present 
age  of  the  world  the  faunas  of  t1ie  several  continvnts  are  widrly 
distinct,  and  nould,  under  geological  conditions,  tte  considered  u 
indicating  dilTerent  zoological  i  geological)  eras.  In  conformity 
with  this  view.  Professor  Huxley  bad  proposed  (Anuiverasrv 
Address,  Geol.  Soo.,  1863.  Q.  J.  Geol.  Boc,  xviii,  p.  xlvi)  the  term 
"homotaxiB."  indicating  similarity  of  orrangement,  in  place  of 
synchrony,  to  describe  the  relations  of  distant  areas  of  the  same 
formation. 

Pushing  his  conclusion  to  what  appeared  to  be  its  furthest  legit- 
imate point,  Professor  Huxley  deduced  therefrom  two  important 
considerations: 

I.  That  formations  exhibiting  the  same  faunal  facies  may  belong 
to  two  or  more  very  distinct  periods  of  the  geological  scale  as 
now  recognized; and  conversely, formations  whose  faunal  elements 
are  quite  distinct,  may  bo  absolutely  contemporaneous;  e.  g.: 
''  For  anything  that  geology  or  palaeontology  is  able  to  show  to 
the  contrary,  a  Devonian  fauna  and  flora  in  the  British  Islands 
may  liave  been  contemporaneous  with  Silurian  life  in  North  Amer- 
ica, and  with  a  Carljoniferous  fauna  and  flora  in  Africa  "  {loc.  cit). 

II.  That,  granting  this  disparity  of  age  between  closely  related 
faunas,  all  evidence  as  to  the  uniformity  of  physical  conditions 
over  the  surface  of  the  earth  during  the  same  geological  jieriod 
(t.  e.,  the  periods  of  the  geological  scale),  as  would  appear  to  be 
indicated  by  the  similarity  of  the  fossil  remains  belonging  to  that 
period,  falls  to  the  ground.  "  Geographical  provinces  and  zones 
may  have  been  as  distinctly  marked  in  the  Palteozoic  epoch  as  at 
present,  and  those  seemingly  sudden  apiiearances  of  new  penera 
and  species,  which  we  ascribe  to  new  creation,  may  be  simple 
results  of  migration." 

These  views,  enunciated   by  Prof.  Huxley,  were  still   largely 
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held,  Prof.  Heilprin  maintained,  by  a  very  large  body  of  geolo- 
gists.    But  it  can  readily  be  shown  by  a  logical  deduction  that  at 
least  one  of  the  conclusions  arrived  at  (I)  is,  in  almost  certainty, 
erroneous ;  and  that  the  second,  based  upon  this  one,  derives  aio 
confirmation  from  the  supposed  facts.    If,  as  is  contended,  several 
distinct  faunas — i,  e.,  faunas  characteristic  of  distinct  geological 
epochs — may  have  existed  contemporaneously,  then  evidences  of 
inversion  in  the  order  of  deposit  ought  to  be  common,  or,  at  any 
rate,  they  ought  to  be  indicated  somewhere,  since  it  can  scarcely 
be  conceived  that  animals  everywhere  would  have  observed  the 
same  order  or  direction  in  their  migrations.     Given  the  possible 
equivalency  in  age,  as  claimed,  of  the  Silurian  fauna  of  North 
America  with  the  Devonian  of  the  British  Isles  and  the  Carbon- 
iferous of  Africa,  or  any  similar  arrangement,  why  has  it  never 
happened   that  when  migration,  necessitated    by  alterations  in 
the  physical  conditions  of  the  environs,  commenced,  a  fauna  with 
an  earlier  facies  has  been  imposed  upon  a  later  one,  as  the  Devonian 
of  Great  Britain  upon  the  Carboniferous  of  Africa,  or  the  Amer- 
ican Silurian  upon  the  Devonian  of  Britain  ?     Or  for  that  matter, 
the  American  Silurian  may  have  just  as  well  been  made  to  succeed 
the  African  Carboniferous.     Why  has  it  just  so  happened  that  a 
fauna  characteristic  of  a  given  period  has  invariably  succeeded 
one  which,  when  the  two  are  in  superposition,  all  over  the  world  (as 
far  as  we  are  aware),  indicates  precedence  in  creation  or  origina- 
tion,  and  never  one  that  can  be  shown  to  be  of  later  birth? 
Surel}'  these  peculiar  circumstances  cannot  be  accounted  for  on 
the  doctrine  of  a  fortuitous  migration.     Nor  can  it  be  cla,imed 
that,    throufijh    the    interaction    of   the    evolutionary    forces,  a 
migrating  fauna  with  an  early -life  facies  will  in  each  case  at  the 
point  of  its  arrest  have  assumed  the  character  of  the  later-day 
fauna  which  belongs  to  that  position.     Therefore  it  appears  inex- 
plicable that  a  very  great  period  of  time  could  have  intervened 
between  the  deposition  of  the  fauna  of  one  great  geological  epoch 
at  one  locality,  and  that  of  the  same  or  similar  fauna  at  another 
locality  distantly  removed  from  the  first.     In  other  words,  the 
migrations,  for  such  must  undoubtedly  have  been  the  means  of  the 
distant  propagation  of  identical  or  very  closely  related  life-forms 
(unless  we  admit  the  seemingly  untenable  hypothesis  that  equiva- 
lent life-forms  may  have  been  very  largely  def^loped  from  inde- 
pendent and  very  dissimilar  lines  of  ancestry),  must  have  been 
much  more  rapidly  performed  than  has  generally  been  admitted 
by   naturalists.     (Sic  Huxley:    "All  competent  authorities  will 
probably  assent  to  the  proposition  that  physical  geology  does  not 
enable  us  in  any  way  to  repl}'  to  this  question,  Were  the  British 
Cretaceous  rocks  deposited  at  the  same  time  as  those  of  India, 
or  are  they  a  million  of  j^ears  younger  or  a  million  of  years 
older?") 

But  what  applies  to  the  broader  divisions  of  the  geological 
scal^  also  applies  to  the  minor  divisions.    Thus  the  subordinate 
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groups  or  a  formation  are  almoat  as  definitely  marked  off  in  the 
same  order,  the  world  over,  as  ai-e  the  formations  them^n< 
After  breaks  in  formatione  the  ap{)caran(;e  of  characteristic  foAsilt 
la  largely  the  same;  wlierens,  on  tlie  theory  of  ByDclironi:«iB  tit  \ 
distinct  faunas,  such  a  succession  of  forms  would  certainly  notbt  I 
constant.  After  di-ducing  further  evideiy;e  from  the  litholr^nl 
chai'scters  of  the  roek-mnsses  of  the  varioHS  gv^olo^ical  fcrtnatiom, 
the  speaker  tnaintained  that  the  views  entcrt«iaecl  on  the  sahj^ct 
by  the  older  geologists  were  more  probably  the  porroct  on«, 
namely :  that  formations  chavacte'rizeil  by  the  same  or  very 
nearly  related  faunas  in  widely  separated  regions  belonged,  is 
very  moderate  limits,  to  approximately  the  sanie  actual  Rge,  BBd 
were,  to  all  intents  and  {tnrposes,  synohi'onoiia  or  ooiit«iii> 
poraneous, 

Longemty  of  Trees. — At  the  meeting  of  the  Botanical  Seolion,  i 
October  9,  Mr.  Thomas  Mbehan  remarked  that  there  was  Dotbiiin 
phenomenal  in  thi<  great  age  of  the  mammoth  scquoioa.  n«  other 
trees  on  the  Pacillo  coast  exhibited  great  age.  In  order  toa*cer.  ( 
tain  nbetlier  more  than  one  anniial  circle  of  wood  is  formed  in 
each  year,  he  tested  the  matter  in  various  ways.  For  instance,  k 
pine  or  spruce  would  be  found  to  make  an  average  growth  of  ■ 
foot  a  year  up  to  finieen  years  old  ;  from  that  to  about  thirt;^ 
years,  nine  inches;  from  that  on,  six  inchea;  after  that  a  atae* 
was  reached  where  the  erect  growth  Ceased  to  any  oonsiderahl* 
extent,  and  the  g^rowth  force  seeiriod  turned  towaid  tlu-  ];itrral 
branches.  In  the  ))inc  forests  of  the  Pacific  coast,  there  was  no 
danger  of  error  in  fixing  the  age  of  the  average  tree  of  sixty  feet 
high,  at  about  fifty  years.  Wherever  such  a  tree  was  cut  down, 
and  an  opportunitj-  afforded  to  count  the  circles,  they  would  be 
found  to  correspond  bo  nearly  with  the  calculated  age,  as  U> 
prove  that  it  was  quite  safe  to  assunie  a  single  circle  for  a  single 
year.  Then  there  was  a  remarkal>le  degree  of  uniformity  in  the 
diameter  of  these  annual  growths  in  most  trees,  so  that  when 
once  we  had  the  numl)er  of  the  circular  lines  to  an  inch,  and  the 
diameter  of  the  tree,  we  could  tell  its  age  near  enough  for  general 
purposes.  In  some  pine  trees  growing  on  very  rich  soil,  he  had 
f'oundasfcwnsabout  four  circles  to  an  inch.  For  instance,  a  section 
of  a  Pinus  Lamberliana  (in  Mariposa),  four  feet  across,  had  bnt 
189  cin-les;  but  here  the  increased  size  of  the  trees  corre8i>ondB 
with  the  larger  annual  circles.  Ti-ees  of  this  species  of  pine  here 
were  not  uncommon,  measuring  thirty,  and  a  few  thirty -three  feet 
around.  No  matter,  however,  how  vigorous  may  be  the  growth  of 
trees  under  fifty  or  one  hundred  years,  they  decrease  with  age,  and 
we  may  safely  allow  six  rings  to  an  inch  in  these  older  sugar  pines, 
which  would  make  the  thirty-three  feet  tree  396  years  old.  The 
outer  growths  of  sequoia  were  very  narrow.  lie  counted  as  many 
as  eighteen  to  the  inch,  while  the  rings  in  the  interior  of  cross- 
sections  would  show  about  six  to  the  inch.     Allowing  twelve  as 
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the  average  per  annum,  a  tree  of  thirty-three  feet  diameter  would 
giTe  23*76  years  old,  which  is  about  the  same  as  given  by  an  actual 
count  of  rings.  At  Harrisburg  or  Juneau,  in  lat.  58°,  a  Sitka 
spruce  (Abies  Silkensis)  cut  down,  gave  149  rings  from  centre  to 
circumference— ^298  lines,  in  a  trunk  three  feet  across.  This 
•gave  an  average  of  about  eight  to  an  inch  in  this  149  years  old, 
'  three  feet  tree.  At  Wrangel,  lat.  56°30',  a  tree  of  the  western 
hemlock  (Abies  Merlensiana)  which  had  been  blown  down,  and 
afterwards  divided  by  a  cross-cut  saw  at  four  feet  from  its  bi\se, 
gave  eighteen  lines  to  an  inch,  and  the  annual  growths  seemed 
very  regular  almost  to  the  centre  of  the  tree.  It  was  six  feet  in 
diameter,  and  must  have  been  a  grand  old  tree  in  its  day.  It  had 
evidently  been  broken  off  years  before  it  was  blown  down,  but 
the  length  of  this  trunk  up  to  where  it  had  been  broken  was  132 
feet,  and  four  feet  in  diameter  at  that  height.  But  allowing  as 
much  as  twelve  to  an  inch,  it  would  give  for  the  point  cut  across, 
six  feet,  an  age  of  432  years.  At  Eaigan  Harbor,  lat.  55°,  the 
Sitkaspruces  were  very  large,  and  of  great  height.  He  measured  two 
of  the  largest,  which  were  twent^'-one  feet  in  circumfi^rence  eaclj. 
Allowing  eight  to  the  inch,  as  in  the  tree  of  the  same  species  at 
Harrisburg,  it  gives  336  years  as  the  age  of  the  tree ;  so  far  as 
appearances  went,  these  trees  were  in  the  height  of  vigor,  and 
there  seemed  no  reason,  judging  from  experience  in  other  cases, 
.why  these  trees  might  not  flourish  for  a  hundred  years  yet.  Mr. 
Meehan  had  no  doubt  that  these  trees  in  these  latitudes  in  Alaska, 
would  easily  have  a  life  of  500  years. 

Turning  now  to  the  Atlantic  States,  we  find  200  years  as 
the  full  average  term  of  life  for  its  forest  trees,  with  the  excep- 
tion, perhaps,  of  the  plaiie,  Plalanus  occidentalism  which  is  the 
longest  lived  of  all.  Trees  famous  for  longevity 'in  Europe  are 
comparatively  short-lived  here.  In  the  old  Bartrani  Garden, 
near  Philadelphia,  where  the  trees  can  be  little  more  than  150 
years  old,  nearly  all  are  past  their  best.  The  English  oak, 
Quercus  Rohur^  which  in  England  is  said  to  live  for  a  thousand 
years,  has  grown  to  full  size  and  wholly  died  away  in  this  garden, 
and  the  foreign  spruces  are  on  the  down  grade.  The  great 
cypress,  Taxodium  distichum^  which  must  have  made  an  average 
growth  of  four  lines  a  year,  has  also  begun  to  show  signs  of 
deterioration.  Silver  firs,  Abies  pectinata,  in  the  vicinity  of 
Philadelphia,  known  to  be  planted  in  1800,  are  decaying.  This  is 
the  general  experience. 

In  seeking  for  the  cause  of  this  difference,  we  are  accustomed 
to  look  at  the  relative  humidity  of  the  atmospheres  -of  Great 
Britain  and  the  Atlantic  United^Statcs.  Evergreens  like  Cerasus 
Laurocerasus^  Laurus  nobUis^  and  Viburnum  tinus,  which  will 
endure  a  temperature  of  25°  l)elow  freezing  point  in  Great 
Britain,,  are  killed  by  10°  in  Philadelphia;  and  it  is  believed 
by  the  drj'er  atmosphere  causing  a  heavi^  drain  for  moisture .  on 
the  vital  powers  of  the  plant  to  supply.  A  strain  which  will 
14 
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wholly  destroy  plants  in  some  instancea,  must  have  an  enervatiiie 
influence  where  it  does  not  wholly  destroy,  and  this  would 
naturally  be  exhibited  in  shortening  the  life  or  the  tree. 

The  climate  of  Alaska  had  the  same  favoring  influences  in 
found  in  Great  Britain.  The  warm  sea  of  Japan  flowed  agBJort 
its  ROUtheftBtem  face,  along  which  the  trees  Fsferred  to  ware  fouod. 
The  atmosphere  was  always  moist,  and  severe  weather  almost 
unknown.  At  Sitka,  in  lat  57°,  as  much  as  100  incheR  of  rain 
had  fallen  in  a  single  year.  The  harbor  was  rarely  ft-ozcn ;  boats 
oame  in  and  went  out  at  all  times  of  the  year.  There  were  some 
winters  when  no  ice  of  any  consequence  was  seen.  These  were 
circumntances  favorable  to  lonpevlly  in  trei'S. 

Mr.  Meeban  concluded  by  remarking  that  Pr.  Lindley  had  said 
somewhere  that  his  researches  had  failed  to  show  that  there  was 
any  period  of  duration  of  life  sot  for  any  tree,  and  ttrnt  if  circum- 
stances favored  there  seemed  no  reason  why  trees  might  not  lire 
for  an  indeQnite  period,  and,  therefore,  arguments  offered  in 
connection  with  the  "  wea:ing  out  of  varieties,"  based  on  what  ia 
called  the  "  natural  life  of  a  tree,"  bad  little  force.  Mr.  Meeban 
btjioved  his  observations  on  the  longewity  of  trees  on  the  Pacific 
confirmed  Dr.  Lindley 's  views.  At  any  ral«,  there  seemed  nothing 
phenomenal  in  the  age  of  the  Sequoia  gtgantea,  aa  other  species 
partook  of  similar  longevity  to  a  great  extent. 

Prof.  Angelo  Heilprin  was  elected  Curator,  to  fill  the 

csiuped  by  the  (lealli  of  Charles  F.  Parker. 


The  President,  Dr.  Leidy,  in  the  cliair. 
Thirty-two  persons  present. 

The  Council  reported  the  appointment  of  Prof.  Angelo  Heilprin 
■as  Actuary  to  the  Curators,  or  Curat  or- in -charge. 

Mineralogical  Notes. — Dr.  Leidy  exhibited  a  large  crj'stal  of 
topaz,  from  Mursinsk,  Siberia.  It  is  pale  blue,  with  perfect 
termination,  and  weighs  three  pounds  three  ounces.  He  also 
exhibited  l.irge  cut  specimens  of  white  topaz  and  rich  green 
beryl,  which  had  met  with  a  curious  accident.  The  two,  in 
unpacking,  had  been  violently  struck  together,  and  the  former 
had  been  broken  through  the  middle  so  as  to  exhibit  a  perfect 
•cleavage. 

October  Ifi. 
Mr.  Tiios.  Meehan,  Vice-President,  in  the  chair. 
Thirty-seven  persona  present. 
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October  23. 

Mr.  Charles  Morris  in  the  chair. 

Six  persons  present. 

The  deaths  of  Joachim  Barrande,  Oswald  Heer  uid  W.  Kowsi- 
lewsky,  correspondents,  were  announced. 


October  30. 
The  President,  Dr.  Leidy,  in  the  chair. 
Forty-five  persons  present. 

The  following  were  presented  for  publication : 

'^  Proceedings  of  the  Miueralogical  and  Geological  Section  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  fVom  January 
38,  1882,  to  November  26,  1883." 

''On  the  Anatomy  of  Ancylus  lacustris  and  Ancylus  fluviatiiis," 
by  Dr.  Benj.  Sharp. 

''Note  on  a  Collection  of  Fossils  from  the  Hamilton  (Devo- 
nian) Group,  of  Pike  Co.,  Pa.,"  by  Prof.  Angelo  Heilprin. 

''  Manayunkia  speciosa,"  by  Prof.  Jos.  Leidy. 

''On  the  Evidences  of  Glacial  Action  in  Northern  New  York 
and  Canada,"  by  Jos.  Willcox. 

"Obituary  Notice  of  Charles  F.  Parker,"  by  Isaac  C.  Martindale. 

The  death  of  J.  Lawrence  Smith, a  correspondent,  was  announced. 
Francis  A.  Cunningham  and  S.  Mason  McCoUin,  M.  D.,  were 
elected  members. 

Eugene  A.  Rau,  of  Bethlehem,  Pa.,  was  elected  a  correspondent. 
The  following  were  ordered  to  be  published : 
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lURATXINXU  S7EGI08A. 
BY  PROF.  JOS.  LEinY. 

At  tbe  lime  of  the  discovery  of  t!ie  pretty  poljzoan,  Cmatrlla 
tfracilis,  of  which  n  description  is  now  iu  course  of  publiuntion  in 
the  Journal  of  the  Academy,  I  found  on  equally  interesting  Itttl* 
annelide,  of  wliich  I  gave  a  brief  notice  in  1H5S,  publiebed  in  tbe 
Proceedings  for  ttiat  year,  pnge  90,  nnder  the  name  of  itano' 
yvnHa  epeciosa.  The  two  were  found  in  eompiiny  togttlier, 
attached  to  the  eame  stones,  in  the  Schuylkill  RiTer.at  F&irmount, 
riiiludelphia.  They  aecm  fitting  associ&tcs.for  while  Umalella  ia 
nearly  related  with  the  mnrine  J'edicellina,  Manayuvkia  is  closely 
related  with  tlie  marine  annelide  Fabricia.  Manaijunkia  bu 
proved  to  be  lesa  frequent  than  Umateila,  nor  have  I  found  it 
elsewhere  than  in  the  locality  named.  Recently, several  epecitneat 
were  submitted  to  my  examination  hy  our  felIow.inember,  Mr. 
Edward  Potts,  who  found  them  attached  to  a  fragment  of  pine- 
bark,  in  Egg  Harbor  River,  New  Jersey.  Independent  of  tbe 
interest  of  fln<)ing  the  worm  in  a  new  locality,  the  specimens  hiv« 
enabled  me  to  complete  uu  iiiventigalion  ofthe  aciimiil  so  far  ;i>  to 
prepare  the  following  description,  though  I  have  to  regret  that 
the  niatcri.il  has  been  insntScient  to  allow  me  to  clear  up  several 
important  points.  I  liave  had  the  opportunity  of  comparing 
ManaijvnLia  villi  a.  species  of  fa&rictffl  living  on  our  coast,  and 
have  found  tlie  two  to  be  so  nearly  alike,  that  I  am  prepared  to 
hear  it  questioned  whether  the  former  should  be  regarded  as 
generically  distinct  from  the  latter. 

Manat/tuihia  forms  a  tube  of  mud,  which  it  occupies.  The  tube 
is  composed  of  the  finest  particles,  agliitinated  by  a  mucoid  secre- 
tion of  tlie  worm.  It  is  cylindrical,  straight  or  bent,  mostly  even 
or  slightly  uneven  on  the  outside,  and  sometimes  feebly  annulated. 
It  is  attaciied  |M»itly  along  its  length  to  fixed  olijects,  with  tlie 
greater  part  free,  directed  downward  and  pendant.  Most  speci- 
mens observed  were  single,  but  several  were  found  in  which  two 
or  tiirec  tulica  were  conjoined,  and  in  one  instance  five  tuttes  with 
remains  of  others  were  given  off,  in  a  can^lelabra-Iike  mnnner, 
from  a  common  stem,  as  represented  iu  l!g.  2,  Plate  IX.  From 
the  open  moutli  of  the  tube,  the  worm  protrudes  its  head  and 
spreads  its  crown  of  ciliated  tentacles,  in  the  same  manner  as  in 
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most  tnbicolous  annelides.  Tl^e  simple  tubes  range  from  two  to 
four  lines  in  length  by  the  one-fifth  to  the  one-fourth  of  a  line  in 
width. 

Manayunkia  is  very  sensitive,  and  on  disturbance  w;ithdraws 
deeply  into  its  tube,  so  that  half  the  length  of  the  latter  may  be 
removed  before  reaching  the  worm.  The  little  creature  clings 
tightly  to  the  inside  of  its  habitation,  apparently  mainly  by 
means  of  the  minute  podal  hooks  of  the  posterior  segments  of 
the  body. 

The  mature  worm  (fig.  1)  is.  from  three  to  four  millimetres  in 
length  by  about  one-fourth  of  a  millimetre  in  breadth,  apd  is 
divided  into  twelve  segments,  including  the  head.  The  color  is 
translucent  olive-green,  with  the  cephalic  tentacles  of  a  slightly 
brownish  hue.  As  the  worm  shortens,  the  segments  become  more 
bulging  laterally  and  the  constrictions  deeper;  iu  elongation,  the 
segments  become  more  cylindrical  and  the  constrictions  less 
marked.  When  the  worm  is  elongated,  it  is  of  nearly  uniform 
width  for  about  three-fourths  of  the  length,  and  then  slightly 
tapers  td  the  end,  or  is  a  little  widened  again  in  the  two  segments 
before  the  last.  The  head  is  about  as  broad  as  it  is  long,  and  is 
surmounted  by  a  pair  of  lateral  lophophores  supporting  the  ten- 
tacles. Its  border  above  projects  dorsally  into  a  shprt  rounded 
pirocess.  The  succeeding  four  segments  of  the  body  are  about 
as  broad  as  they  are  long,  and  nearly  of  uniform  size ;  the  next 
one  is  somewhat  longer  than  those  in  advance.  The  seventh 
segment,  in  all  the  tuature  worms  observed,  greatly  exceeded  any 
of  the  others.  It  was  usually  twice  the  length,  and  differed  from 
them  in  having  an  abrupt  expansion  at  the  fore-part,  which  sug- 
gested the  production  of  a  head  prior  to  division  of  the  worm ; 
a  process,  however,  if  it  occurs  in  Manayunkia^  I  had  not  the 
opportunity  of  observing.  The  succeeding  segments,  smaller 
than  the  anterior  ones,  differ  little  in  size,  except  the  last  two. 
The  terminal  segment  abruptly  tapers  from  above  its  middle  in  an 
obtusely  rounded  extremity.  When  the  worm  protrudes  from  its 
tube,  the  lophophores  are  reflected  from  the  head,  and  they 
exhibit  a  double  row  of  tentacles  extending  fprward.  The  num- 
ber  of  tentacles  varies  with  the  age  of  the  worm,  but  at  maturity 
there  are  usually  eighteen  for  each  lophophore.  They  are  of 
moderate  length,  and  of  uniform  extent,  and  measure  about  half 
a  millimetre.     Two  of ^  them  intei-nally,  one  for  each  lophophore. 
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are  intlier  longer  and  largei-  tlmn  the  others,  and  are  rendered 
conspicuous  hy  a  large  vessel  tilled  with  bright  green  blood.  1 
The  tentiicles  are  invested  with  ciliated  epithelium,  with  activdjr 
moving  cilia,  and  in  all  respects  bear  a  close  resemblance  to  tbo^ 
of  the  polyzoa.  In  the  allies  of  Manayunkia.  thej-  are  regardwl 
s  branchial  appendages,  and  usually  named  cirri  ;  and  althouj^b 
this  is  unqucstionnbly  eorreot,  as  in  the  case  of  the  corresponding 
or^ns  of  the  jiolyzoa,  thej'  perform  a  varied  function,  and  may, 
irith  equal  oorrectnesa,  be  called  tentacles. 

When  Manayunkia  is  about  to  withdraw  into  its  tnbe,  the 
lophophorea  approach,  and  together  with  the  tentacles  form  a 

ise  longitudinal  fascicle.  Along  the  lophopboree,  nt  the  base  of 
the  tentacles,  there  is  a  rowof  half  a  ilozen  or  more  brownish  pig- 
ment spottt,  resembling  eyes,  but  not  having  the  nsnal  constitution 
of  such  organs.  The  segments  of  the  body  of  Manayunkia,  suc- 
ceeding the  bead,  are  furnished  on  each  side  with  a  fascicle  of 
locomotive  setie,  which  is  divided  into  two  portions,  one  usually 
consisting  of  shorter  ectie  than  the  other.  The  fascicles,  when 
most  protruded,  project  from  a  pajiilla,  which  disappears  with  the 
partial  retraction  of  the  former.  They  are  projected  directly 
outward  or  in  a  slanting  manner  either  forward  or  backward,  and 
are  moved  in  the  same  manner  and  by  the  same  arrangement  of 
muscles  as  in  other  chietopoda.  The  number  of  podal  seta-  is 
from  four  to  tt-n  in  eaeli  fascicle.  In  several  mature  individuals 
the  numbers  in  the  different  segments  were  as  follows  :  8  to  10 
setie  in  the  fli^st  to  the  sixth  segment;  6  to  1  in  the  three  suc- 
ceeding ones ;  4  or  5  in  the  tenth,  and  3  or  4  in  the  last  segment. 

Tlie  seta-,  figs.  3,  4,  of  the  anterior  segments  are  longest,  and 
range  from  about  0-15  to  0'25  mm.  in  length.  They  consist  of  a 
long,  straight  rod,  with  a  linear-lanceolate  blade  tapering  into  a 
long  filament.  The  rod  varies  little  in  length  in  the  different 
setie;  but  the  blade  varies  considerably  in  this  respect.  The 
blade  is  more  or  less  bent  from  the  rod,  and  is  longest  in  the 
longer  seta-. 

Except  the  head  and  the  first  setigerous  segments,  the  others 
are  provided  on  each  side  with  a  fascicle  of  podal  hooks,  which 
are  situated  ventrally  behind  the  bottom  of  the  podat  setie.  The 
hooks  are  4  or  5  in  each  fascicle  in  the  setigerous  segments  from 
the  second  to  the  eighth  inclusive,  and  are  very  different  from 
those  of  the  succeeding  segments.     The  portal  books,  flg.  3,  of  the 
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anterior  segments,  are  about  0*05  to  0*06  mm.  long,  and  consist  of 
a  long  curved  handle,  ending  in  a  small  recurved  hook. 

The  podal  hpoks  of  the  posterior  three  setigerous  segments 
form  close  transverse  rows,  fig.  6,  of  variable  number,  from  9  to 
24  in  each  row.  The  hooks  are  minute,  and  measure  from  0*025 
0-OB  mm.  long.  They  consist  of  a  broad  handle,  ending  in  a  lateral 
comb-like  extremity,  as  represented  in  figure  7. 

The  number  of  podal  setsB  and  podal  hooks  is  more  or  less 
variable  in  the  corresponding  segments  of  different  individuals, 
and  frequently  also  on  the  two  sides  of  the  segments  of  the  same 
individual.  The  difference  is  due  sometimes  to  the  accidental 
loss  of  some  of  the  appendages ;  sometimes  probably  to  circum- 
stances interfering  with  their  development.  In  several  specimens 
the  following  differences  were  observed  : 

SpisciMXN  1. 

First  segment,  6  and  8  setae. 

Second  to  fourth  segment,  inclusive,  8  to  10  setae  and  4  to  5  hooks. 

Fifth  to  eighth  segment,  inclusive,  6  to  8  setae  and  4  to  5  hooks. 

Ninth  segment,  6  setae  and  9  and  22  hooks. 

Tenth  segment,  4  setae  and  12  and  18  hooks. 

Eleventh  segment,  3  and  4  setae  and  12  hooks  on  each  side. 

Specimen  2. 

First  segment,  8  setae  on  each  side. 

Second  to  sixth  segment,  inclusive,  8  setae  and  4  hooks  on  each 

side. 
Seventh  and  eighth  segments,  6  or  7  setae  and  4  hooks,  except  on 

one  side  of  the  eighth  segment,  in  which  another  fascicle  of  6 

setae  substituted  the  usual  fascicle  of  hooks. 
Ninth  segment,  6  setae  on  each  side  and  9  and  20  hooks. 
Tenth  segment,  4  and  5  setae  and  13  and  16  hooks. 
Eleventh  segment,  3  and  4  setae  and  12  hooks  on  each  side. 

Specimen  3. 

First  segment,  8  setae  each  side. 

Seven  succeeding  segments,  6  to  10  setae  and  3  to  4  hooks  each 

side. 
Ninth  segment,  7  setae  and  24  hooks  each  side. 
Tenth  segment,  3  setae  and  18  hooks,  but  on  one  side  the  latter 

were  all  imperfect,  mostly  with  the  comb  undeveloped. 
Eleventh  segment,  2  setae  and  14  hooks  each  side. 
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Ill  the  Insl  specimen  the  rowa  of  24  hooks  id  the  ninth  scgmeat 
measured  0*08  mm.  wide ;  the  rows  of  18  hooks  of  tbe  tenth  a^- 
raent  O'OTS  mm.  wUIe  ;  and  the  rows  of  1 4  hooks  oT  the  last  segment 
0'06  mm,  wide.  The  height  of  the  i-owa  corre9[)OD()ing  wilh  the 
length  of  the  hooks  was  002.T  mm. 

Tlie  intfatidal  canal  of  Slanayunkia  is  of  extreme  simplicity, 
consisting  of  R  median  tube  alternsit«ly  dilated  within  theaegmenU 
and  contracted  in  the  inten'aU  of  the  latter,  without  any  otiier 
conspicuous  division  iuto  more  distinct  portions.  The  wident 
expansions  are  within  the  fourth  to  tlic  seventh  segment,  inolneive, 
but  are  also  variable  in  these.  Afterwards  the  intestine  become* 
narrower  to  tlie  anus,  which  opens  ventrally  in  the  last  segment 
The  moulh  is  funncMikc,  capacious,  and  without  armature  of  any 
kind.  Along  the  intermediate  two-thirds  of  tlie  L-aiial  the  walla 
are  of  a  yellowish  brown  hue.  Within  the  intestine  in  the  seventh 
segment,  and  within  the  terminal  portion,  active  ciliary  motion  wu 
observed.  The  intestine,  nd  usual  in  othirr  annolides,  is  connertod 
by  ihin  diaphragms  tn  the  wall  of  the  Itody-cavttj'  in  the  interval* 
of  the  segments.  The  intervals  are  occupied  with  liquid  wtlk . 
multitudes  of  floating  oorpuscles. 

The  ovaries,  with  ova  in  dilferent  stages,  occupy  thf  fourth  to 
the  sixth  segment  inclusive.  Within  the  lower  part  of  the  head, 
extending  thence  into  the  third  segment  on  each  side,  there  is  a 
large  elliptical  organ,  which  I  have  suspected  to  be  tbe  testicle, 
though  I  did  not  examine  its  structure. 

I  was  greatly  puzzled  in  the  attempt  to  ascertain  the  arrange- 
ment of  the  vascular  sj'stem  of  Manayunlcta,  and  am  in  doubt  as 
to  the  following  explanation  I  give  of  it.  The  blood  is  of  a  bright 
green  color,  and  in  many  positions  serves  clearly  to  define  the 
course  of  the  larger  vessels.  As  repi-esentcd  in  figure  1,  the 
chief  blood-vessels  appear  to  be  a  large  one  on  each  side  of  the 
intestinal  canal,  closely  following  the  course  of  this  so  as  to  seem 
to  form  a  green  coat  to  it.  In  each  segment  of  the  body  the  vessel 
gives  off  a  iklit  of  lateral  branches  apparently  uniting  in  a  loop. 
In  the  head  the  two  main  vessels  leave  the  sides  of  the  intestine, 
and  after  forming  a  close  flexure  or  a  sinua  at  the  base  of  each 
lophophore,  proceed  onward  through  the  interior  of  the  latter  pair 
of  tentacles.  In  viewing  the  worm  in  any  direction,  the  two  main 
vessels  so  constantly  ap|>earert  at  the  sides  of  the  intestine,  that 
I  at  first  took  them  for  the  walls  of  the  latter  itself.     The  condi- 
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tion  I  did  not  comprehend  until  I  found  an  explanation  in  the 
following  paragraph  in  Claparede's  Reciierches  8ur  la  structure 
des  Annelides  Sedentaires,  Geneva,  1 873,  page  76  :  "  M.  de  Quatre- 
fages  has  discovered  that  in  certain  Serpuliens,''  to  which  family 
Fabricia  and  Manayunkia  belong,  ^'  the  intestinal  canal  is  enclosed 
in  a  lacuna  or  rather  a  veritable  sheath  taking  the  place  of  a 
dorsal  vessel."  Claparede  adds  from  his  o^yn  observations  the 
statement  ^^  that  a  number  of  the  sedentary  annelides  present  the 
same  peculiarity  of  having  the  intestine  included  in  a  vascular 
sheath  playing  the  part  of  a  dorsal  vessel."  In  this  view  the  two 
chief  vessels,  in  figure  1,  at  the  sides  of  the  intestine,  are  to  be. 
regarded  as  sections  of  the  vascular  sheath  enclosing  the  latter. 
The  principal  movement  observed  in  the  vessels  of  Manayunkia^ 
consisted  in  an  incessant  pumping  of  blood  into  those  of  the  two 
larger  tentacles  alternating  with  contraction  and  partial  expulsion 
of  blood  from  the  same. 

The  nervous  system  of  Manayunkia  I  did  not  attempt  to  inves- 
tigate. A  well-developed  eye  occupied  the  head  at  the  side  of  the 
gullet.  It  exhibited  a  clear  vitreous  humor  in  a  choroid  cup.  No 
trace  of  eyes  was  to  be  detected  in  the  terminal  segment  of  the 
body,  such  as  exist  in  Fabricia, 

In  several  instances  in  which  I  have  extracted  Manayunkia 
from  its  tube,  a  number  of  young  ones,  about  half  a  dozen,  have 
been  liberated,  from  which  it  appears  that  the  eggs  are  laid  within . 
the  tube,  there  hatched,  and  the  young  then  retained  under  the 
care  of  the  parent  until  sufficiently  developed  to  be  able  to  care 
for  themselves. 

Figures  8-13,  PI.  IX,  represent  an  ovum  and  a  series  of  young 
in  diiferent  stages  of  development,  which  were  obtained  together 
with  others  in  the  same  condition  from  three  tubes. 

The  ovum,  fig.  8,  about  0*2  mm.  long,  obtained  with  several, 
similar  ones  from  a  tube,  exhibits  a  central  mass  of  large  yolk- 
cells  enclosed  by  a  layer  of  smaller  ones.     Fig.  9  represents  an 
embryo,  which  accompanied  the  former.     It  was  motionless  and 
devoid  of  cilia.     The   yolk-cells  appear  to  have  been  resolved 
into  a  stomachal  cavity.    The  embryo  was  about  the  same  size, 
as  the  ovum.     Fig.  10  represents  a  more  advanced  embryo,  from 
the  same  tube.    It  measured  0*265  nun.  in  length.    The  intestine* 
indicates  a  division  into  eight  segments.      Fig.  11  is  a  more 
advanced  stage  of  development  of  the  worm  from  another  tube. 
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It  measured  one-thinl  of  a  millimetre  in  length.  The  body-wiQ 
and  intestine  are  quite  distinct,  the  latter  exhibiting  eight  »ej- 
nentB.  The  tentacul»r  lobes  have  commenced  development.  Fig. 
19  represents  an  individual  hirtber  developed,  from  the  same  lube 
&B  the  former.  It  mensured  half  a  millimetre  long.  The  body  ti 
distinctly  divided  into  nine  segmenta,  of  which  eight  bear  k  pMr 
of  seta:  on  each  side.  The  tentacular  lobes  exhibit  ench  the  ro'li- 
ments  of  four  tentacles.  Eyes  also  Itave  made  their  appearanc«w 
Fig.  13  represents  a  young  worm,  fiom  another  tube,  the  only  one 
acooinpanjing  ila  parent.  It  measured  072  mm.  long.  The  hwl^ 
ia  divided  into  the  same  number  uf  segments  as  in  the  fornifr. 
The  tentacular  lobes  have  developed  each  four  tentacles  with  the 
rudiment  of  a  fifth.  Podal  hooks  could  t>e  detected  in  none  of  the 
segments  e.xcept  the  last,  in  which  there  wore  three  eomii-hoolca  do 
each  side.  Another  young  individual  observed,  fh)m  annlher 
tube,  about  the  same  size  of  the  preceding,  bad  five  tiiiitHcles  on 
each  side, but  was  otherwise  exactly  similar.  Another  imitviduil 
threc-fouilhs  of  n  millimetre  long,  with  five  tentacles  on  each  sido, 
liad  one  more  setigerous  segment  than  in  the  others. 

The  species  of  Fabricia  to  which  I  referred  in  the  beginning  of 
the  pffsent  commiinicHtion,aiid  ivliicli  1  examined  with  partic-iilsr 
interest  on  account  of  the  near  relationship  of  Manayunkia  to  it, 
is  the  same  as  that  described  by  Prof.  Verrill,  as  being  common 
from  New  Haven  to  Vineyard  Sound  and  at'  Casco  Bay  (see  Report 
ou  the  Sea  Fisheries  of  New  England,  Washington,  1873,  p.  619). 
I  first  noticed  the  worm  at  Newport,  Rhode  Island,  in  1858,  and 
found  it  abundantly  at  Baas  Rocks,  Gloucester,  Mass.,  in  1882. 
It  occurred  on  rocks  between  tides,  under  a  luxuriant  growth  of 
FuCHS  (!eN!Cu/os(iS,  with  its  tubes  |>rojecting  from  among  the  mud 
and  sand  (irmly  fixed  together  with  multitudes  of  little  mussels 
about  the  roots  of  tlie  sea-weed. 

The  worm  is  three  or  four  millimetres  long  and  of  a  yellowish 
or  jellowisb  brown  hue,  with  more  or  less  reddish.  The  body  is 
compressed  cylindrical  and  slightly  tapering  behind,  and  ia 
divided  into  twelve  segments,  including  the  head.  This  is  pro- 
longed dorsally  in  a  half  elliptical  process  or  upper  lip.  The 
vertex  supports  on  each  side  a  trifurcate  lopliophore,  each  fork 
of  which  is  provided  with  a  double  row  of  narrow  cylindrical 
tentacles  invested  with  cilia. 
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The  segments  succeeding  the  head  are  furnished  with  lateral 
fascicles  of  podal  setse,  and,  except  the  first  one,  are  provided 
with  fascicles  of  podal  hooks,  all  of  which  have  the  same  general 
arrangement  and  form  as  those  described  in  Manayunkia.  The 
fascicles  of  podal  setae,  from  the  first  to  the  eighth  segments,  usu- 
ally contain  six  or  seven  setae ;  those  of  the  ninth  and  tenth 
segments,  three  or  four  setae  ;  and  those  of  the  eleventh  segment 
two  or  three  setae.  The  longer  setae,  figs.  14,  15,  resemble  those 
of  Manayunkia,  consisting  of  a  straight  rod  with  a  feather-like 
vane  ending  in  a  long  point  and  bent  at  an  obtuse  angle  from  the 
rod.  The  stouter  setae,  fig.  16,  have  the  same  form,  but  difiier 
in  the  variably  much  shorter  proportion  of  the  vane.  The  setae 
range  from  0*12  to  0*25  mm.  long. 

The  first  setigerous  segment  possesses  no  podal  hooks,  as  in  the 
case  of  Manayunkia.  The  fascicles  in  the  succeeding  segments 
to  the  fourth  contain  each  eight  or  nine  hooks,  and  those  following 
to  the  eighth,  inclusive,  six  or  seven  hooks.  The  hooks  of  the 
remaining  three  segments,  as  in  Manayunkia^  are  very  different 
from  those  of  the  anterior  segments,  and  are  arranged  in  close 
transverse  semicircular  rows  of  from  20  to  28  in  each  row. 

The  anterior  podal  hooks  consist  of  a  curved  handle  ending  in 
a  short  robust  hook,  like  those  of  Manayunkia,  but  differing  in 
the  hook  being  furcate,  or  even  divided  three  or  four  times  on 
the  dorsum,  as  represented  in  figs.  17, 18.  These  podal  hooks 
usually  measure  about  0*08  mm.  long. 

The  posterior  podal  hooks  resemble  the  corresponding  ones  of 
Manayunkia  as  represented  in  fig.  19.  They  measure  from  0*035 
to  0*04  mm.  long. 

The  intestinal  canal  of  Fabricia  has  the  same  simple  character 
as  that  described  in  Manayunkia,  The  mouth  has  a  pair  of  palp- 
like appendages,  situated  between  the  lophophores.  The  vascular 
system  appears  to  exhibit  the  same  arrangement  as  in  Manayunkia, 
but  the  blood  is  of  a  red  color. 

Fabricia  is  remarkable  for  being  furnished  with  a  pair  of  eyes 
to  the  terminal  segment  of  the  body  as  well  as  to  the  head.  The 
eyes  are  of  simple  character,  but  equally  well  developed  at  both 
extremities  of  the  body.  They  consist  of  a  black  pigment  cup, 
including  a  spheroidal  vitreous  body.  In  several  instances  I' 
observed  a  curious  variation  of  the  eyes  in  different  individuals 
and  on  the  different  sides  of  the  same  individual.    Fig.  20  repre- 
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sents  the  usual  form  of  the  ccpliiilic  eye.  FJgs.  21  nnd  33  reprMent 
the  two  eyea  of  tlie  aanie  iudividual,  the  right  eye  npporeDtly 
double.  Fig.  23  represents  another  double  eye,  but  with  the  lew 
directed  backward.     Fig.  24  repieaenta  r  caudal  eye. 

The  tiibc  <i{  Fabricia  Is  composed  of  exceedingly  fine  partictt* 
of  quartzose  sand  and  indefinite  particles  of  mud. 

I  observed  no  specimens  of  thiH  genus,  exhibiting  tlie  repro 
diiclivc  organs  in  the  condition  usual  in  mature  ones  of  JfoM- 
funkia. 

In  Heveral  instances  I  observed  a  few  free  eg^^s  and  young  wonni 
ofO'lSmm.  in  length  within  tubes  in  company  witb  the  parent, 
but  did  not  have  the  opportunitj'  of  investigating  tbcm. 

Manayiinkia  mainly  differs  Jroni  Fabricia  in  having  a  pair  of 
simple  or  undivided  tentacular  lopbophores  instead  of  havia^ 
them  trilobate;  in  the  possession  of  an  inner  pair  of  larger  ten- 
tacles which  receive  a  continuation  of  the  main  trunks  of  tbe 
voseular  system ;  and  in  having  no  eyes  to  the  terminal  Begmcut 
of  the  body. 

EXPLANATION  OP  THE  PIOURES  OP  PLATE  IX. 
FiQ.    1.  Masatunkia   BPKcroBA.      Magnified  about   50   diameten'.    The 

worm  ID  theordiuairf  conditioD  of  extension,  with  its  tentacles 

spread.  , 

FlO.    3.  A  stock  ol'  live  tubes.     Magnified  about  4  diameters. 
Fto.    3.  Quo  of  tlie  longer  podal  setie  from  the  second  aetigerous  segment 

01'  the  body.     066  diametei-s. 
Fiu.    4.  One  of  the  shorter  pod»l  mtsa,  fi-om  the  eame.     066  diamelen. 
Fio.    5.  A  podal  hook,  from  the  same.    666  diameters. 
FiQ.    6.  A  row  of  podal  books,  from  tbe  last  segment  of  the  body.    230 

diameters. 
Fio.    T.  A  podal  hook  from  the  same  row.     66Q  diametoi's. 
Flo.    8-13.  Egg  and  different  degrees  of  development  of   the  young  of 

3fiiiiaf/uiikiu.     100  diameters. 
Fio.  14-16.  Podal  sehB  of  i-'afrrtWo  Letdyii,  Verrill.     .500  diameters. 
Fio.  IT,  13.   Podal  hooks  of  anterior  segments,     500  diameters, 
Fio.  19.  Podal  houk  of  posterior  se<^ment.    666  diameters. 
Fio.  20-34.  "Eyes  ot  Fabrieia.     3>0  diameteis. 
Fio.  30.   A  cephalic  eye  of  the  usual  form. 

FlO.  21,  33.  Rijht  and  left  cephalic  eyes  of  the  same  individual. 
Fio.  2'A.  A  double  cephalic  eye. 
Fia.  34.  A  caudal  eye. 
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VOTE  OV  A  COLLECTION  OF  FOSSILS  FBOK  THE  HAMILTON  (DEVONIAN) 

OBOUP  OF  PIKE  COm  PA. 

BY   PROF.   ANOELO   HEILPRIN. 

Among  a  small  collection  of  invertebrate  fossils  obtained  from 
the  Hamilton  rocks  of  the  vicinit}-  of  Dingman's  Ferry,  Pike  Co., 
b3'  Drs.  E.  C.  Hino  and  J.  Holt  of  tbis  city,  and  now  in  their 
possession,  I  have  been  able  to  identify  the  following  species 
and  genera.  Most  of  these  are  probably  not  new  to  the  State, 
but  inasmuch  as  the  palaeontology  of  Pennsylvania  has  been  but 
very  imperfectly  (indeed,  one  might  say,  not  at  all)  worked  up, 
and  the  fossils  there  occurring,  although  known  in  some  part  to 
amateur  collectors,  but  very  sparingly  recorded,  it  has  appeared 
to  the  writer  that  the  publication  of  the  present  list,  as  well  as  of 
others  of  a  similar  character  to  follow,  may  not  prove  entirely  use- 
less, tending  toward  a  more  complete  knowledge  of  the  extinct 
fauna  of  the  State. 

ACTINOZOA. 

Heliophyllum  Halli, 

Mollusc  A. 

jPene«/e//a,  sp.  indet.  Aoiculopecten    duplicatusf     or 

Crania  Hamiltoniae,  A,  scabridus  f 

Spirifer  mucronatus,  Limoptera  macroptera, 

Spirifer  granuli/erus,  Paracyclas  lirata. 

Spirifer  medialisf  Orammysia  Msulcata, 

Streptorhynchus  Chemungensis,   Orthoceras  (impression). 
Orlhis^  sp.  indet.  Nautilus    or    Ooniaiites   (septal 

Chonetesy  sp.  setigera  f  lines  too  imperfectly  preserved 

for  generic  determination). 

Crustacea. 

Phacops  bu/Oj  a  complete  specimen  and  several  tail-pieces. 
UomalonotuH  Dekayi^  several  well-preserved  fragments  unques- 
tionably belonging  to  this  species. 

Crinoid  stems  or  impressions  belonging  to  several  distinct 
species  are  common  in  tlie  rock-masses.  It  may  be  noted  that 
Prof.  I.  C.  White,  during  his  survey  of  Pike  and  Monroe  counties, 
was  unable  to  discover  any  traces  of^trilobites  in  the  rocks  of  this 
series.  '*  Not  a  single  specimen  of  a  Trilobite  was  observed  in  all 
this  thickness  of  rock  at  the  many  localities  where  it  is  exposed 
for  observation  within  the  district''  (Second  Geological  Survey  of 
Pennsylvania,  Report  of  Progress,  G  6,  p.  112, 1S81). 
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OK  THE  UIATOKT  OF  AHCTLVS  nUTIATILIS  0.  P.  UailtrAn 
ASCYLU8  L&CnsTBtS  GHllrnj. 

BT  BRSJAMIK  SHABP,  M.  D.,  PH.  D. 

This  paper  first  was  written  in  Gerniiin,  and  serrwt  hb  m 
inaugural  ilisaertation  for  the  Philosophical  faculty  at  the  TTni- 
vertity  of  Wiirzbnrg,  in  Bavaria.  !n  rewriting  it  1  have  merel}r 
omitted  a  few  UDimportant  details,  and  made  one  or  two  eliglit 
ulinngca. 

iNTEODtlCTION. 

The  position  of  these  littte  aninmls  in  the  system  of  olassifica- 
tion  was  long  a  suliject  of  dispute.  At  first  they  were  placpd  by 
Linnteus'  in  the  genus  Patella,  but  in  tlie  satnc  year  (I'C*) 
Ocoffroy*  formed  an  especial  genus  for  them,  which  be  called 
Anci/luK,  on  account  of  the  resemblance  of  the  shell  to  8  Phygean  | 
cap  (A yt-A-i). 

The  specimens  of  ftuviatilis,  which  I  had  for  eztunination,  were    t 
obtained  in  the  Main  near  Wiirzbuig,  and  in  a  branch  of  the  same 
near  Oemiinden — the  onl)'  place  in  which  the  other  species  could    | 
Ix'  liiid  was  in  a  small  pond  near  Aschaffenburg. 

The  work  was  carried  on  in  the  laboratory  of  Prof.  C.  Semper, 
at  Wiirzbnrg,  and  I  here  take  the  opportunity  of  expressing  my 
sincere  titauka  to  him  for  his  kindly  advice  and  assistance. 

Ferussac  placed  this  genus,  in  I83T,  among  the  Pulmonata,  to 
which  onler  it  undoubtedly  belongs. 

Moquin-Tandon^  believed  that  Ancylus  was  amphibian  in  its 
habits.  I  do  not  believe  that  the  animal  under  natural  and  healthy 
conditions  ever  approaches  the  BUrfacc  of  the  water.  He  says; 
"Does  the  animal  breathe  free  air  or  that  air  dissolved  in  water?" 
Ferussac  '  said  positively  that  the  animal  was  compelled  to  come 
to  the  surface  to  breathe.  L.  Agassiz,'  Depuy,  and  others,  were 
of  the  same  opinion.  To  prove  this,  M  oqu  in-Tan  don  *  made  the 
following  experiments  : — 

'  LinusuB,  Syst.  Nat.,  1767. 

'  Geoffroy,  Trait.  Eomm.  d,  Coquil  fluv.  et  terres.,  etc.,  Paris,  1767. 
'  Moqiiin-Taiidon,    Recber.   aDatomico-pliysiol.   sur  I'Ancfle   fluviatile 
iAncglue  JfucialitU),  Journal  de  Conchy  11  ologie.  Tome  Ui,  1853,  p.  124, 

*  Ferussac,  Diet,  class,  d.  Hist.  Nat.,  Tome  i,  1822. 
'  L.  AgasBiz,  Act.  Helvit.,  1841. 

•  Recber,  anat.  physiol.  b.  I'Ancyle,  etc,  pp.  124-126. 
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Many  animals  were  placed  in  a  vessel  of  water,  and  the  following 
facts  were  observed : 

1.  That  not  all  the  animals  found  the  need  of  coming  to  the 
surface  to  breathe,  and  that  many  stayed  at  the  bottom  of  the 
vessel. 

S.  That  the  need  of  air  did  not  seem  very  strong,  as  they  came 
slowly  to  the  surface. 

3.  That  certain  individuals  remained  in  the  upper  portion  of 
the  fluid. 

4.  That  many  went  only  partially  out  of  the  water. 

5.  That  others  left  the  water  entirel}*,  but  remained  in  the 
neighborhood  of  it. 

These  and  other  facts  show  that  they  breathe  air  and  are  not 
water  animals.     Further  oh  he  says : — 

1.  Seven  animals  were  placed  in  tall  champagne-glasses,  which 
were  filled  with  water ;  in  the  middle  of  the  glass  was  placed  a 
partition,  so  that  the  animals  could  not  come  to  the  surface ;  the 
water,  however,  could  freely  circulate.  The  animals  lived  three 
daj's,  at  which  time  they  were  taken  out. 

2.  Three  individuals  were  placed  in  45  cu.  mm.  of  well-water, 
and  these  lived  only  eight  hours. 

3.  Six  Ancyli  were  placed  for  three  days  in  25,  30  and  50 
cu.  mm.  of  river-water ;  all  remained  living  and  some  deposited 
eggs. 

This  last  experiment  seems  to  prove  that  they  are  not  amphib- 
ious. 

I  made  essentially  the  same  experiments  with  the  same  results, 
and  further  found  that  when  the  Ancyli  were  placed  in  aquanai 
in  which  there  was  running  water,  the}'  never  came  to  the  sur&ce ; 
if,  however,  the  water  was  not  fresh,  they  would  invariably  come 
to  the  surface  of  the  water.  1  think,  therefore,  that  the  apparent 
amphibian  habits  are  due  to  the  fact  that  the  water  was  not  suffi- 
ciently aerated.  Probably  the  cause  of  such  rapid  death  in  the 
case  of  the  animals  that  were  placed  in  the  well-water,  was  the 
presence  in  it  of  such  a  small  percentage  of  air. 

1  will  first  take  up  the  anatomj-  of  both  species  in  general,  and 
describe  the  difi'erences  between  them,  and  then  consider  the 
special  part,  which  consists  in : — 

1.  Formation  of  the  radula. 

2.  Observations  on  the  nervous  system. 

3.  The  anatomy  of  the  excretory  organ. 
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Obneeal  Anatomy. 

Ill  the  Tollowing  descnption  I  will  first  consider  the  anatorayof 
A.  JlvvialiliK  as  a  basis,  for  tiie  anatomy  of  this  is  tolerably  well 
known  from  the  papers  of  Carl  Vogt '  and  Moquin-Tandon.'  Tht 
Sret  paper  is  short  acd  incomplete,  containing  at  the  same  linte 
many  mistakes,  while  the  latter,  unfortunately,  is  witlioiit  plates. 
Od  a,  lacuKlriti  no  paper  has  as  yet  appeared,  as  far  as  t  know. 

The  kIiM  of  A.  f-uviatiUa  is  much  larger  than  that  of  A.  laau- 
lri».  It)  both  species  the  form  is  that  of  a  depressed  cone  and  of 
a  dirty  brown  color.     In  A.  fiuviatilie  it  is  paid  '  that  the  shell  is 

luml  to  the  left.  I  have  never  as  yet  seen  a  shell  of  A.  Jluvia- 
Hlig  wliicU  was  in  the  least  unsymmL'trical,  for  the  Hi>ex  of  all  tbe 
specimeTis  that  I  have  examined  lay  in  the  median  line,  only  rolled 
a  little  backwnrds. 

In  A.  laciutriK,  however,  the  apex  of  the  shell  is  wound  aliglitly 
to  the  right,  and  this  character  has  been  considered  sutllcient  to 
plaoe  this  form  in  a  separate  genus,  that  of  Acroloms  (Beck, 
1837),  or  Vellilia  (Gray,  1810),  which,  however,  Js  not  generally 
accepted. 

The  opening  of  the  shell  {apertiira)  \a  oval  In  both  epecicS;  In 
A.  lacuslrig,  however,  it  is  a  much  longer  oval  than  in  A.  Jluvia- 
lilis. 

The  shell  contains  such  a  quantity  of  conchyolin,  that  if  it  be 
thrown  into  an  acid  and  left  th<?re  until  all  the  carbonate  of  lime 
be  dissolved  away,  the  organic  framework  of  conchyolin  remains 
I>erfect  and  the  form  unchanged. 

If  a  piece  of  this  be  placed  nniler  the  microscope  a  large  number 
of  the  siliceous  cases  of  diatomes  are  seen.  This  is  easily 
expldined :  tlie  diatomes  are  found  in  krge  quantities  on  the 
objects  on  which  the  AnctjH  are  found,  and  as  they  are  so  small, 
they  can  easily  pass  between  the  mantle  and  the  shell  and  then 
become  covered  by  a  layer  of  mother-of-pearl  or  nacre  which  is 
secreted  by  the  external  surface  of  the  mantle  and  by  which  the 
shell  grows  in  thickness.  This  process  of  imbedding  diatomes  in 
nature  is  similar  to  that  eifected  artificially  by  the  Chinese,  when 
they  place  their  little  leaden  images  between  the  mantle  and  tlie 

'  Bemerkungon  iiber  den  Ba«  der  Ancylut  fiaH-^tHii.     Archiv  fiir  AdaI. 
und  Physiol.  (Muller),  1841. 
'  Recher.  nnat.  pliysiol.  8. 1'Ancyle,  et«. 
'  C.  Claus,  Orundziige  d.  Zoologie,  Marburg,  1880-83,  and  otliei-s. 
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shells  of  bivalves,  and  allow  them  to  become  coated  with  mother- 
of-pearl.* 

The  mantle. — If  the  shell  be  carefully  removed  from  the  animal, 
the  form  of  the  body  is  found  to  be  like  that  of  the  shell,  namely, 
a  depressed  cone,  and  covered  with  a  thin  white  membrane,  the 
mantle.  The  base  of  the  mantle,  or  that  part  which  comes  in 
contact  with  the  aperture  of  the  shell,  is  thickened  and  separated 
from  the  body,  so  that  a  deep  groove  is  found  running  around  the 
foot  bounded  externally  by  the  internal  surface  of  the  mantle. 
The  deepest' point  of  this  groove  is  at  that  point  where  the  mantle 
and  foot  join.  From  this  point,  or  the  base  of  the  groove 
(looking  at  the  animal  from  below),  hangs  the  gill,  between  the 
foot  and  the  mantle,  on  the  left  side  in  A.  fluviatilisy  and  on  the 
right  in  A,  lacutUris,  The  inferior  portion  of  the  external  surface 
of  the  mantle  has  a  deposit  of  black  pigment ;  this  band  of  black 
pigment  is  not  present  in  A,  lacustris. 

Organ  of  locomotion, — The  only  organ  of  locomotion  is  the 
foot,  which  is  an  oval  muscular  disk.  The  shape  is  like  that  of  the 
aperture  of  the  shell  to  which  it  belongs.  The  foot  is  formed  of 
muscular  fibres  which  run  in  four  different  directions,  and  between 
which  the  lacunae  or  blood-spaces  are  found.  One  sj'stem  of  mus- 
cular fibres  passes  from  before  backward  (longitudinal  fibres); 
another,  perpendicular  to  these,  passes  from  side  to  side  (transverse 
fibres).  The  other  two  systems  are  continuations  of  the  muscle 
that  binds  the  body  to  the  shell.  These  latter  fibres  pass  perpen- 
dicularly from  the  shell,  and  entering  the  foot,  spread  out  fan-like 
into  it,  so  that  some  of  the  fibres  are  almost  horizontal  and 
others  almost  perpendicular  to  the  sole  of  the  foot ;  these  may  be 
called  lateral  fibres.  The  animal  holds  itself  to  objects  on  which 
it  creeps,  by  the  foot,  which  acts  like  a  sucker.  If  the  animal  be 
disturbed  it  draws  the  shell  tightly  downwards  so  that  the  soft  parts 
are  completely  covered  by  the  shell  and  thus  protected.  The 
movement  of  Ancylus  is  very  slow.  It  never  swims,  as  does,  for 
example,  Limnaeus^  on  the  surface  of  the  water,  as  Qray  and 

'  Ad  interesting  account  of  this  process  may  be  found  in  F.  Hague, 
Ueber  d.  natiirliche  u.  kunstliche  Bildutg  der  Perlen;  an.d  C.  Th.  von 
8ielK>ldy  Ueber  d.  Perlenbildung  chinesischer  Susswasser-Muscheln,  als 
Zusatz  z.  d.  vorhei'gohenden  Aufsatz.  Zeitschr.  f.  wiss.  Zool.,  Bd.  viii, 
1857. 
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Turton'  observed.  Moquin-Tondori'  atatcs  that  he  had  never 
observed  the  animal  creeping  or  ^^wimmiiig  on  the  surfuce  of  the 
water.  ] 

The  shell  of  the  animal  is  fastened  to  th'e  body  by  a  iDUScle,  I 
which,  as  already  said,  pasaea  perpendicularly  fVom  the  shell  aiwl  ] 
entt-rs  the  foot  obliquely,  and  with  which  it  coalesces,  forming  with    I 

i  foot  the  sides  and  floor  of  the  visceral  cavnty  resi>ectirelj. 
In  tlie  hgiire  (PI.  X,  Bg.  1)  we  have  a  cross-section  of  the  auinial 
nbout  the  middle,  drawn  with  a  camera  lueidn,  and  to  which  t  1 
have  added  the  lines  s,  which  represent  a  cross-section  of  the  shell. 
The  lettiTS  m  c  represent  the  miisciilits  cochlearie.  which  enter* 
the  sides  of  the  foot ;  9  m  are  the  transverse  flhres.  The  longi-  ' 
tudinal  fihres  are  not  represented,  as  they  are  traoBversi^y  cot 
and  only  appear  as  points. 

In  the  Diusculus  coclilearis  of  the  left  side  in  A.  Jlumalilis  Aui 
on  the  right  of  A.  lacualrrs  a  cavity  is  found  in  which  the  heart 
is  situated.     The  walls  of  this  cavity  form  the  pericardium. 

Tfw  gilt. — In  tlie  space  between  the  foot  and  the  mantle  in  A. 
Jluviatilit  on  the  left  side  is  found  a  broad,  leaf-like  fold  of  the  1 
integument,  the  gill.  This  fold  or  gill  reaches  down  as  far  as  the  I 
lower  border  of  the  mantle.  In  llie  lifriire  (PI.  X,  fli;.  1)  ihe  dU 
(fc)  is  represented  on  the  rij^ht  side  of  the  section,  although  really 
on  the  left  side  of  the  animal,  and  we  must  imagine  that  we  are 
looking  at  tlie  animal  from  the  front.  The  gill  is  one-third  as 
long  as  the  whole  animal  and  lies  in  the  middle  third  of  the 
body.  In  the  living  animal  it  is  of  a  lighter  color  tiian  the  sur- 
rounding tissues  and  the  surface  of  it  is  smooth.  Although  the 
gill  of  .^.  lacuslris  is  on  the  right  side  of  the  animal,  its  relative 
position  is  the  same  as  in  A.JIitvialiliis.  Tlie  space  Iwtween  the 
foot  and  the  mantle,  into  whicli  the  gill  hangs,  may  be  called  the 
branchial  chamber. 

I  believe  that  the  organ  which  Moquin-Tandon  '  speaks  of  as 
the  lobe  auriforme  is  what  I  prefer  to  call  tlie  gill.  It  is  physio- 
logically one,  as  we  will  presently  see. 

The  whole  surface  of  the  gill  is  covered  with  ciliated  epithelium, 
and  tlie  internal  part  is  formt'd  of  cutis,  consisting  of  loose 
connective-tissue  fibres  which  run  in  all  directions  and   between 

'  Manual  of  Shells,  ed.  ii,  1B40. 

'  Rcclier.  anat.  phjsiol.  a.  I'Ancyle,  etc.,  p.  35. 

^  Reciter,  anal,  (liysiol.  s.  I'Ancyle,  etc.,  p.  12. 


1883.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  219 

which  the  blood-spaces  (lacunae)  are  found.  A  long  continuous 
one  runs  the  whole  length  of  the  inferior  border  of  the  gill,  and  is 
in  connection  with  the  mantle-vein.  The  nuclei  of  the  connective- 
tissue  fibres  are  very  distinct ;  the  rectum  passes  perpendicularly 
through  the  tissues  of  the  middle  of  the  gill,  and  opens  at  the 
anus,  situated  on  the  external  surface. 

Several  organs  open  into  the  branchial  chamber ;  in  the  middle 
of  the  external  surface  of  the  gill,  as  said,  opens  the  anus.  In 
A.  Zacus^rts,  when  the  gill  is  on  the  right  side  the  rectum  and  anus 
also  are  on  that  side.  Close  behind  the  base  of  the  left  tentacle  in 
A,  Jluviatilis,  is  found  the  male  genital  pore  or  opening,  and  close 
behind  this  the  female ;  as  with  the  anus,  these  openings  are  on 
the  right  side  of  A,  lacustris;  in  A,  Jluviatilis^  on  the  internal 
surface  of  the  left  mantle,  is  found  the  minute  opening  of  the 
excretory  organ,  the  kidney,  which  lies  embedded  in  the  tissues  of 
the  mantle ;  in  A,  lacustris  the  kidnej''  is  on  the  right  side ;  thus 
we  see  that  four  organs  open  into  the  branchial  chamber,  the  S 
and  9  genital  openings,  the  anus,  and  the  kidney. 

The  alimentary  canal. — The  mouth,  which  opens  on  the  inferior 
surface  of  the  body,  is  surrounded  by  three  lips ;  the  two  anterior 
lips  are  placed  together  so  that  they  form  an  inverted  V  (A) ;  the 
open  part  of  the  V  is  closed  by  the  under  lip,  which  is  the  extreme 
anterior  end  of  the  sole  of  the  foot. 

The  mouth  leads  into  a  small  tube,  which  passes  perpendicularly 
upwards,  opening  on  the  floor  of  the  buccal  mass  (Plate  X,  fig.  2m), 
About  half-wa}'  between  the  mouth  and  the  buccal  mass  is  situated 
the  horseshoe-shaped  jaw,  which  is  placed  in  the  anterior  wall  of 
the  tube.  The  jaw  consists  of  a  single  membrane  of  conchj-olin, 
upon  which  are  situated  numerous  little  teeth  or  denticles. 
Moquin-Tandon  says,  however,  that  ^^  Ancylus  possesses  three 
jaws,  disposed  as  those  in  Limnaeus — a  transverse  one  above,  and 
two  vertical  ones  on  the  sides,  *  *  *  the  borders  of  which 
are  formed  of  a  series  of  little  denticles.''  ^  I  do  not  find  this  to 
be  exactly  the  case,  but  agree  with  Keferstcin,  who  says  :  *'  in 
Ancylus  we  see,  instead  of  the  simple  jaw,  a  large  number  of  long 
pieces,  which  arc  tolerably  symmetrically  arranged,  and  encircle 

^  L*Aneyle  possede  trois  machoires,  disposees  comme  celles  des  Limnees, 
une  transversale,  eu  haut  et  deux  verticle,  sur  le  cdt^s  *  *  *  celles  des 
herds  forment  comme  une  serie  de  petites  denticules :  Reche.  auat. 
physiol.  8. 1'Anoyle,  etc.,  p.  16. 
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the  upper  (anterior)  Bide  of  the  cavity  of  the  mouth."'  These 
long  pieces  are  the  dentictea. 

The  buccal  mass,  which  is  of  a  spheroidal  form,  lies  in  the  head, 
betwet'n  the  two  tentiicles.  Imiuediiitely  over  the  month  ia  found 
the  opening  of  the  ceeopbagns,  and  in  the  middle  between  these 
two  openings  projects  the  tongue,  which  is  covered  by  the  radala. 
Tiio  odontophoi-e  is  in  Attcylua  exceptionally  long,  and  rcacbM 
f»m  the  buccal  mass  to  the  middle  of  the  body.  The  opening  of 
the  odontophore  lies  in  the  superior  part  of  the  buccal  mass:  the 
flrst  part  of  the  odontophore  itself  lies  sunken  in  a  groove  of  tha 
buccal  mass,  so  that  seen  from  the  side  it  appears  to  spring  frulD 
the  posterior  wnll. 

The  diagramatic  figure  (PI.  X,  fig.  3)  represents  n  longitudionl 
section  of  the  odontophore  ("d),  which  opens  into  the  spheroidal 
buccal  mass.  In  the  figure  the  odontophore  is  relatively  much 
shorter  than  it  Is  in  reality. 

After  the  odontophore  leaves  the  buccal  mass  it  passes  back- 
varda,  lying  directly  under  the  aiBophagus  and  parallel  with  it; 
then  it  passes  in  A.  Jtuvialilie  to  the  right,  and  in  A.  lacugtris  to 
the  left  side.  The  (Bsopliagiis  and  odontophore  are  at  the  position 
of  insertion  in  the  buccal  mass,  separated  from  one  another  M 
thf  commissure  of  the  buccal  ganglia.  Soon  after  leaving  this 
commissure  the  odontopliore  passes  to  the  side  and  then  upwards 
and  over  the  itsophagus,  so  that  in  the  latter  part  of  its  course  it 
lies  above  it. 

Tlic  nlimontary  canal  lias  in  botli  species  nearly  the  same  form. 
except  that  the  windings  are  different.  The  lesophagns  arises  in 
the  middle  of  tlie  superior  and  anterior  angle  of  the  buccal  mass. 
ilirecllv  over  the  position  where  the  moiitli  enters  from  below  (Tl. 

.  Tlie  salivary  glands  i  pen  by  a  very  short  duct  into  the  a-soph- 
iigiH.  imuicdiately  behind  tlie  position  of  its  exit  from  the  buccal 
mass.  These  glands  lire  two  in  number,  and  lie  on  the  side  of  the 
(esophagus. 

The  stomach  is  of  a  good  size  and  spheroidal  in  form,  the  walls 
arc  thick  and  muscular.     It  is  embedded  in  the  liver,  which  lies 

'  Bei  Anei/big  selieu  wir  an  <iie  Slelle  dcr  eitifaclien  Kiefurs  ein  gtosse 
Jleiigc  kleiuer  liingliditr  Stiicke  tieten,  welclie  zieinlich  symmetriscli 
niigt'oriiiiel,  (lie  Olieiscite  der  Mundli(>1i1e  umgurton.  Biximi's  KInss.  u. 
Ord.  (1.  Tliieireiclis,  Ed.  iii,  3  Abtli.,  186J-1866,  p.  1190. 
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beneath,  behind  &ndy\n  A.  Jluviatilis,  on  the  right  side;  the  left 
side  being  covered  by  tlie  albuminous  gland.  In  A,  lacustris  the 
relation  is  onlj^  reversed,  so  that  the  liver  lies  on  the  left  side  of 
the  stomach  and  the  albuminous  gland  on  the  right. 

The  intestine  passes  from  the  stomach  at  about  the  middle  of 
its  superior  wall  and  then  passes  into  the  liver,  forming  a  loop, 
which  is  clearly  visible  when  the  shell  is  removed  in  A.Jluviatilis^ 
but  difficult  to  be  seen  in  A,  lacitstris.  After  a  few  turns  it  passes 
to  the  left  side  of  A.  Jiumatilis  and  to  the  right  in  A.  lucustris, 
and  proceeds  downwards,  entering  the  gill  and  opening  on  the 
external  surface  of  the  same. 

I  will  here  call  attention  to  a  peculiar  ring  of  long  cylindrical 
epithelial  cells  which  lies  in  the  walls  of  the  rectum  in  A.Jluviatilis. 
It  is  in  the  middle  of  that  part  of  the  re(  tum  which  lies  in  the  gill. 
These  cells  are  ciliated,  as  are  indeed  the  epithelial  cells  of  the 
whole  intestine. 

The  ph3^siological  significance  of  the  cells  forming  the  ring  I 
have  in  no  way  been  able  to  determine. 

In  both  species  the  liver  is  large  and  fills  up  the  greater  part  of 
the  body-cavity.  It  consists  of  a  number  of  follicles ;  each  follicle 
is  formed  of  an  external  tunica  propria  and  an  internal  layer  of 
large  cells.  These  cells  secrete  the  bile,  which  is  led  into  the 
intestine,  close  behind  its  exit  from  the  stomach,  by  means  of 
three  ciliated  ducts. 

The  vascular  system, — As  the  vascular  system  of  Ancylus 
differs  so  little  from  that  of  mollusca  in  general,  it  is  not  neces- 
sary to  go  into  details.  The  heart,  which  is  an  arterial  one,  is 
formed  of  two  parts,  an  auricle  and  a  ventricle.  In  A,  Jluviatilis 
it  lies  on  the  left  side  of  the  body  above  the  gill  and  in  advance 
of  the  rectum.  The  auricle,  the  smaller  of  the  two  parts,  i^ 
divided  from  the  ventricle  by  a  contraction,  and  at  this  point  a 
valve  is  found  opening  into  the  ventricle.  From  the  end  of  the 
ventricle  arises  the  aorta,  which  soon  divides  into  two  branches  ; 
one  of  these  passes  to  the  head  {Arteria  cephalica)  and  the  other 
supplies  the  viscera.  These  two  branches  divide  into  smaller  ones, 
and  finally  open  into  the  body-cavity,  where  they  pour  out  their 
blood.  The  blood,  which  can  freely  circulate  in  this  cavity,  is 
collected  into  the  lacunie  of  the  foot  which  open  in  the  floor  of 
the  body-cavity.  One  of  these  iacunse,  which  can  almost  receive 
the  name  of  vein,  passes  from  the  foot  into  the  mantle  and  becomes 
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connected  with  another  Urge  lacuna,  the  mantle-rein,  which  Ue* 
above  the  tubular  part  of  tlie  kidney.     It  then  sends  n  braocb 

trnwards  into  tlie  gill,  &nd  after  passing  through  tbii,  again 
beeumes  joined  to  ttie  man  tie-vein,  so  tliat  botli  pass  into  lira 
auricle  together. 

Tlie  heart  lies  in  a  closed  sack,  the  pericardium,  on  the  external 
walls  of  wliich  it  is  fastened  {PI.  X,  Rg.  3  Bt:  Tlie  external  wall 
of  tlie  pericardium  is  only  separated  from  the  shell  by  the  mantle, 
while  the  otlier  parte  lie  in  cont-ict  with  the  musculus  cochleaiiii. 
The  wall  of  the  pericardium  consists  of  a  tunica  of  eonnectiie 
tissue,  in  which,  here  and  there,  the  nuclei  can  be  distinctly  seen. 
The  lohe  auriroiine  of  Moquin-Tandon  '  is  intimately  connected 
with  the  vascular  system,  and  seems  to  aerate  the  blood,  and 
physiologically  is  a  gill. 

The  generative  organs. — Ancyhts,  as  is  well-known,  is  h«r. 
maphi'oditic.      The  hermaphroditic  gland  or  ovitestis,  in  whicb 

irrma  na  well  as  ova  are  formed,  lies  in  the  superior  and  posterinr 

trt  of  tlie  body,  immediately  below  the  apex  of  the  shell.  Id 
A.JlMviaUliaxt.  lies  in  the  median  line,  while  in  A.  /aeu»frt«,  wlien 
the  apex  of  the  shell  is  wound  to  the  right,  the  ovitesiis  also  is 
>n  the  right  side  of  the  median. 

When  the  shell  is  removed  from  the  animal,  the  ovitestis  is 
easily  seen  by  its  having  a  much  lighter  color  than  the  sur- 
rounding parts. 

The  larger  part  of  tiie  genitals  in  A.  Jluviadlts  is  on  the  left 
side  of  the  body,  and  in  A.  lacuslriis  on  the  righl  side.  Stephanoff' 
believes  that  albumen  is  wccreted  by  the  epithelial  cells  of  the  ovi- 
testis. I  cannot  indorse  this  belief,  as  I  never  observed  albumen 
in  the  ovitestis,  and,  further,  there  is  a  well-developed  albumen- 
secreting  gland  present  which  opens  into  the  oviduct.  Tliis 
albuminous  gland  has  been  described  byC.  Vogt*and  Moquin- 
Tandon.' 

I  do  not  consider  it  necessary  to  enter  into  a  detailed  account 
of   the  genitals,  as   they   have  been  completely  described  by 

'  Heclier.  anat.  pliysiol.  t.  I'Ancyte,  etc.,  p.  13. 

'  Uiiberd.  GesclileeUtsorgaue  u.  Eutwickl,  v.  AncyluH  fluviatilis.     Hem. 
de  I'Acad.  d.  Science  d.  St.  Petetsbourg,  Tome  X,  No.  8,  38M,  p.  3, 
'  Bcnierk.  u.  d.  Bau  d.  Ancylus  fluv.,  etc. 
'  Rcclier.  auat.  physiol.  s.  I'Ancyle,  etc,  p.  540. 


1883.]  NATUEAL  SCIENCES  OF  PHILADELPHIA.  223 

Moquin-Tandon  ^ ;  suffice  to  say  that  Stephanoff,'  in  his  descrip- 
tion of  these  organs,  made  many  blunders,  and  at  the  same  time 
did  not  seem  to  have  known  of  the  existence  of  Moquin-Tandon's 
work. 

I. — The  Formation  of  the  Radula. 

The  radula  is  formed  in  the  odontophore.  This  consists  of  four 
parts,  which  can  be  best  understood  by  a  reference  to  the  figures. 
Fig.  4a  (PL  X)  represents  a  horizontal  section  through  the 
posterior  portion  of  the  odontophore.  Fig.  4  6  (PI.  X)  is  a  trans- 
verse section  of  the  same.  Both  figures  serve  to  illustrate  the 
four  parts  making  up  the  odontophore. 

First,  we  have  to  distinguish  the  tongue-papilla  (PI.  X,  fig. 
4  ac)^  which  fills  up  the  interior  of  the  odontophore ;  this  is 
surrounded,  as  is  seen  in  the  drawing,  by  the  radula  (r).  Ex- 
ternal to  the  radula  is  the  epithelium  of  the  radula.  If  we  make 
a  transverse  section  through  the  odontophore  (fig.  4  6),  we  find 
that  the  radula  (r)  has  the  form  of  the  letter  XJ,  and  consequently 
does  not  entirely  surround  the  papilla,  while  the  epithelium  of 
the  radula  (s)  encircles  its  external  surface.  At  the  open  part  of 
the  letter  XJ,  where  the  radula  is  wanting,  the  epithelium  passes 
gradually  into  the  papilla. 

The  line  x  in  the  transverse  section  (fig.  4  6,  PL  X)  represents 
the  position  of  the  horizontal  section  (fig.  4  a). 

The  only  part  not  mentioned  now  is  the  fourth  and  most  impor- 
tant of  all.  I  propose  to  describe  it  in  Helix  aperta^  as  the  parts 
in  this  form  arc  larger  and  more  distinct  than  in  Ancylus. 

Fig.  6  (PL  X)  represents  the  posterior  part  of  the  odontophore, 
drawn  by  a  camera  lucida.  It  represents  that  part  of  the  odon- 
tophore which  is  enclosed  by  the  bracket  (a)  in  fig.  4  a. 

In  the  drawing  we  see  at  that  point  where  the  tongue-papilla 
coalesces  with  the  epithelium  of  the  radula,  five  large,  sharpl}' 
defined  cells  (i,  ^,  S,  4  ^^^  ^)i  which  I  propose  calling  the  matrix 
of  the  radula — thus  differing  from  other  writers  on  the  subject, 
who  have  not  seen  these  cells,  and  who  call  the  matrix  that  part 
to  which  I  have  given  the  name  of  tongue-papilla. 

Before  I  pass  to  the  formation  of  the  radula  I  will  first  take  up 
the  histology  of  the  separate  parts  of  the  odontophore  in  Helix 
aperta. 

^  Recher.  anat.  physiol.  s.  l*Anoyle,  etc.,  p.  887. 
'  U.  d.  G^eschlectsorg.  u«  d.  Entwick.  von  Ano.»  etc. 
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As  has  already  been  described  by  Semper,'  the  tonguc-papiUi 
conaists  of  two  layers.  The  internal  layer  is  forme'i  of  loo** 
conneetive  tissue,  the  fibres  of  which  run  iu  every  tiirecUuu,  and 
in  whieb  can  be  distinctly  seen  the  largefusirorm  nutslci;  moetoT 
these  nuclei  are  bipolar,  although  here  and  there  a  IripoUr  out 
can  be  seen. 

The  esternal  layer  of  the  tongue- papilla  is  made  up  oT  cell* 
which  possess  a  large  nucleus,  and  the  cell-wall,  if  seen  at  all. 
is  very  faintly  evident;  this  layer  seems  more  to  be  a  homo- 
geneoitB  mass  of  protoplasm,  iu  which  are  enibeilded  large  numbert 
of  nuclei;  here  and  there  fine  lines  may  be  seen,  which  may  be 
regnrded  as  the  cell-walls  (PI.  X,  fig.  5  m).  This  Inyer  comes  In 
close  contact  with  the  radiila  and  its  teeth.  Tlie  axes  of  these ov«] 
nuclei  seem  to  have  a  definite  direction.  In  the  posterior  jiart 
they  are  all  directed  to  the  point  where  the  radula  begins,  while 
those  further  forward  become  perpendicular  to  the  rudula  itself. 

When  the  object  is  well  stained  the  difference  between  these 
two  parts  of  the  tongue-papilla  is  distinctly  seen ;  the  loose 
internal  part  being  of  a  light  color,  while  the  external  p.irt,  rieli 
in  nuclei,  takes  a  very  dark  shade. 

In  Ancijlus  the  demarkation  between  these  two  parts  is  not  bo 
pronounced  as  in  ITeHx.  The  perijiheial  part  of  the  tongue-pa]>ilIa, 
rich  iu  nuclei,  p.isses  gradually  iuto  the  loose,  pale,  internal  part 
(PI.  X,  fig.  5  a). 

The  epithelium  of  the  radula,  s  (PI.  X,  fig.  5),  is  composcfl  of  a 
single  layer  of  long  eylinilrical  epithelial  cells,  with  well-deHned 
nuclei  and  distinct  cell-walls.  These  cells  are  much  longer  at  the 
posterior  p.irt  of  this  layer,  i.  e.,  at  the  point  where  they  lie  in 
contact  with  the  matrix  of  the  radula,  tiian  those  nearer  the  mouth. 
The  larger  cells  rest  obliquely  on  the  tunica  and  parallel  to  the 
large  cells  of  the  matrix  ;  as  they  become  shorter  they  become 
more  and  more  perpendicular,  as  is  seen  in  the  figure  (PI.  X,fig.5  a). 
The  nuclei  are  small,  although  with  a  high  power  they  can  be  dis- 
tinctly iseen.  When  thus  examined  they  have  the  same  general 
appearance  of  nuclei,  and  are  placed  in  that  i>art  of  the  cell 
nearest  to  tlic  tunica. 

Between  these  long  cylindrical  cells  of  the  epithelium  of  the 
radula  and  the  posterior  part  of  the  odontophore  are  seen  five 

.  Zool.,  Bd. 
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very  large  cylindrical  cells  (PI.  X,  fig.  6,  i,  ^,  5,  ^  and  5),  to 
which  I  have  given  the  name  of  matrix.  When  a  horizontal 
section  is  examined  these  cells  are  very  striking  and  easily  dis- 
tinguished by  their  having  a  much  lighter  color  than  the  sur- 
rounding parts ;  each  one  of  these  five  cells  has  a  peculiar  and 
characteristic  form.  The  cell  marked  1  stands  obliquely  to  the 
tunica,  and.  that  end  farthest  from  the  tunica  is  rounded  or  dome- 
shaped  ;  all  the  other  of  these  five  cells,  with  the  exception  of  4» 
are  pointed  at  the  corresponding  extremity,  and  also  placed 
obliquely  to  the  tunica.  In  4  ^bis  condition  is  reversed,  the 
pointed  extremity  being  nearest  to,  but  not  touching,  the  tunica. 
The  blunt  end  of  this  cell  is  in  contact  with  the  radula,  and  the 
point  is  inserted  between  cells  3  and  6. 

The  protoplasm  of  these  five  cells  of  the  matrix  is  quite  clear, 
taking  only  a  slight  reddish  tinge  with  borax  (Grenacher's)  car- 
mine. There  is  not  the  slightest  trace  of  a  granulated  structure 
to  be  found.  The  nuclei  of  these  cells  are  very  large  and  oval  in 
form;  their  size  is  about  twice  that  of  the  nuclei  that  are  found 
in  the  neighboring  tongue-papilla  (PI.  X,  fig.  5  m).  The  structure 
of  these  nuclei  differs  somewhat  among  themselves ;  some  contain 
only  one  nucleolus,  in  others  it  is  more  or  less  broken  up,  and 
others  still  have  a  granular  appearance. 

^  The  cells  i,  2  and  3  form  the  basal  membrane  (PL  X,  B.  M,) 
and  cell  4  the  bases  of  the  teeth.  The  convex  end  of  cell  1 
secretes  a  mass  of  conchyolin,  which  is  the  beginning  of  the  basal 
membrane.  The  posterior  part  of  this  membrane,  namely,  that 
part  which  lies  against  cell  1  in  the  figure  (fig.  5),  has  the  appear- 
ance of  a  hook,  the  point  of  which  lies  between  cells  1  and  ^,  just 
overlapping  the  tip  of  the  point  of  2.  These  three  cells  are  those 
which  take  part  in  the  formation  of  the  basal  membrane  of  the 
radula,  the  cell  3  forming  the  upper,  and  cell  1  the  lower  face  of 
this  so-called  hook,  and  cell  2  probably  adds  a  little  to  the  pointi 
This  hook-like  appearance  is  only  present  in  longitudinal  sections. 
In  reality,  naturally,  this  part  of  the  basal  membrane  is  not  fl 
hook,  but  a  sharp  edge,  which  is  curled  over  and  fits  into  a  groove 
formed  by  two  rows  of  cells  ;  cells  like  cell  1  (fig.  5)  forming  the 
anterior,  and  cells  like  cell  2  fonning  the  posterior  wall. 

The  formation  of  the  teeth  is  carried  on  by  the  cell  marked  4* 
This  is  triangular  in  shape  with  the  base  abutting  the  posterior 
face  of  the  tooth,  d  (PL  X,  fig.  5).     I  believe  that  this  cell  4  is 
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formed  by  division  from  cell  5,  and  dies  when  tlie  tontli  is  falljr 
formed,  and  the  remains  of  this  cell  are  carrii.'d  forwanl  between 
the  teeth  as  the  radiila  advances.  This  can  be  the  only  way,  for 
if  the  cell  remniDed  living  and  continued  to  seoi-ete  concliyoiin 
instead  of  a  series  of  teeth,  we  would  have  simply  a  «oUd  lajtt 
formed  on  the  top  of  the  basal  membrane.  By  a  continuoQi 
secretion  of  the  cells  /  and  S,  the  basal  membrane  moves  or  i* 
pushed  forward,  and  thus  carries  the  tooth  (d)  along  with  it;  after 
this  has  proceeded  for  a  short  distance  (viz.,  the  distance  of  the 
space  between  the  teeth),  a  new  cell,  which  has  been  formed  fiwin 
cell  S,  is  ready  to  commence  secreting  again,  and  &  uew  tooth  or 
transverse  row  of  teeth  begins  to  form,  and  thus  the  process  con- 
tinues. 

The  caps  of  the  teeth  are  shaded  darkly  in  the  figure  ( PI.  X, 
fig.  b),  and  are  forme4  after  the  base  of  this  ia  compleUd 
by  cell  4.  The  caps  are  formed  by  the  cells  that  make  up  tlw 
external  layer  of  the  tongue -papilla.  If  the  preparation  has  been 
colored  with  picro-  or  borax-carmine  the  basal  membrane  and 
bases  of  the  teeth  do  not  color,  or  only  take  a  slight  tint;e,  while 
t)ie  caps  of  the  teeth  are  colored  darkly.  This  shows,  1  shonU 
think,  that  the  basal  membrane  with  the  bases  of  the  teeth  and 
the  cnps  arc  of  two  different  formations. 

The  covering  of  the  odontopbore,  which  may  be  called  the 
sheath,  consists  of  two  layers.  The  internal,  c'  (PI.  X,  fig.  5). 
which  is  made  up  of  a  simple  layer  of  connective-tissue  ci'Us, 
passes  directly  into  the  internal  or  loose  part  of  the  tongue- 
papilla  (('),  and  it  seems  that  this  layer  is  merely  a  continuation 
of  this  part  of  the  papilla.  The  external  layer  of  the  sheath, 
which  covers  the  whole  of  the  odontophoi-c  and  is  continuous 
with  th.it  which  covers  the  buccal  mass,  consists  of  a  more  com- 
pact layer  of  connective-tissue  fibres,  in  which,  as  in  the  internal 
layer,  distinct  nuclei  may  be  seen. 

In  the  odontophore  the  teetli  of  the  radula  are  directed  back- 
ward. Tiio  radula  passes  from  the  posterior -part  of  the  odonto- 
phore and  extends  to  the  opening  in  the  buccal  mass,  over  the 
tongue,  where  it  makes  a  bend  and  returns  on  the  under  surrace  of 
the  timgue  ;  the  tcetli  are  placed  reverse  t:>  those  on  the  upper 
surface,  which  are  directed  backwards,  while  those  on  the  under 
surface  are  directed  forwards.  In  fig.  2  (PI.  X),  I  have  gi\'en  a 
diagramatical  longitudinal  section  of  the  buccal  mass  and  the 
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oclontophore,  in  order  to  show  the  direction  of  the  teeth  on  the 
radula  (r).  The  arrow  (c)  in  the  same  diagram  shows  the  direction 
in  which  the  radula  moves  when  the  animal  is  rasping  the  food. 

As  regards  the  disappearance  of  the  worn-out  and  useless  teeth, 
Semper  says :  "  There  are  only  two  ways  possible,  since  the  view 
that  each  tooth  continually  grows  is  not  to  be  considered  at  all. 
Once  we  thought,  as  did  Troschel,  Clapar^de  and  others,  that  the 
radula  gi-adually  moved  forward,  and  that  the  forward  teeth  that 
were  worn  out  were  thus  gradually  replaced ;  or  there  must  be  a 
periodical  shedding  of  the  radula.  This  latter  view  seems  to  me 
the  most  natural."* 

Above  it  was  shown  that  the  epithelium  of  the  radula  had  no 
connection  whatever  with  the  formation  of  the  radula.  On  the 
other  hand  it  was  observed  that  the  radula  as  well  as  the  teeth,  a, 
6,  c,  d,  etc.  (PL  X,  fig.  5),  with  the  exception  of  the  caps,  grew 
from  behind,  that  is,  from  the  cells  of  the  matrix  IS  (PI.  X, 

fig.  5). 

From  this  we  see  that  the  radula  grows  at  the  posterior  end  of 
the  odontophore  and  must  gradually  be  shoved  forward,  and  that 
the  teeth  that  are  used  up  at  the  mouth  are  gradually  being  replaced 
from  behind.  The  view  of  a  renewal  of  the  radula  by  a  periodical 
shedding,  as  Semper  thought  most  probable,  is  consequently 
excluded.  In  many  sagittal  sections  it  is  easy  to  see  the  anterior 
part  of  the  radula  breaking  away  at  the  point,  x  (PI.  X,  fig.  2). 
At  this  point  separate  teeth  and  parts  of  the  radula  could  be  seen, 
and  they  would  have  been  cast  out  at  the  mouth. 

Trinchese  •  gives  in  his  paper  on  Spurilla  Neapolitana  a  short 
notice  on  the  development  of  the  radula  in  this  species.  He 
speaks  of  from  five  to  seven  cells  which  go  to  form  the  teeth,  and 
also  the  cells  forming  the  layer  which  I  have  called  the  epithe- 


^  **Hier  sind  nur  zwei  Fallu  moglich,  da  die  Annahme,  dass  jeder  Zahn 
fortwahrtfDi!  wachse,  nicht  weiter  zu  beriicksichtigen  ist.  Einmal  konnte 
man  nun  annehmen,  dass,  wie  es  auch  Troschel,  Clapar^e  u.  A.  thun, 
die  Reibmembran  allmahlig  vorriicke  und  dadurch  sowohl  die  701x16111 
untauglichen  Zabne  ersetzt  wiirden,  als  auch  eine  Qrossenzunahme  der 
Zahne  eimoglicht  sei,  oder  man  miisste  eine  von  Zeit  zu  2ieit  stattfindende 
Hautung  annehmen  ;  die  letzten  Aunahme  scheint  mir  die  natiirlichste.*' 
Zam  fein.  Bau  d.  Molluskenzunge.  p.  277. 

'  Anat.  e  fisiol.  della  Spurilla  Neapolitana,  Estrat.  d.  Serie  III,  Tomo 
IX,  d.  Mem.  dell'  Acad,  delle  Scienze  dell*  Institato  di  Bologna,  2  Febbriao 
1878. 
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lium  or  the  rndiiln.     Theee  cells  do  nut  Tonn  the  hnsal  nx^tnlirute 
directly.     Il  is  formed  fVom  the  in  an  y-l  aye  red  t-pithclUitn  nf  ihe  I 
rndiiln.     It  is  not  furmed,  as  one  would  suppoec,  hy  a  ciUlcuIir  1 
secretion  of  tbe  cells,  Imt  at  tbe  cost  of  the  cells  ttiemselvrti.   Tlie  I 
upper  layers  of  the  ppitlieliiim  of  the   railiiln  coaleaee.  nnd  tliaa    i 
form  the  basal  nit^nibrane.     In  this  manner  the  cpitbclinm  gradi^ 
ally  decreiiiies  in  thickness  ns  it  pulses  forward.     Triiichcse  aa3'B, 
regarding  the  formation  of  the  raiUiln,  that;    "Tbe  superior  part 
of  tbt!  body  of  each  shell  is  divided  into  many  stnal)  rods,  which 
are  vpry  Binall  at  first  and  which  gradually  lengthen  as  they  pro- 
ceod  downwards.   These  email  rods  are  the  denticles.    The  inferiof 
part  of  the  cell,  which  takes  no  part  in  tlie  formation  of  lh«  tooth, 
forms  with  the  similar  part  of  the  neighboring  cell,  the  tooth-mMS 
or  the  true  body  of  the  tooth-     Finally  the  boundfiry  la-'tw**!!  the 
different  cells  disappears.     The  nuclei  of  the  tootli-formine  eelb 
which  remain  under  the  tooth  undergo  division  and  pivc  nrigin  to 
a  very  compact  layer  of  nnclei,  which  become  more   nnd   more 
pointed  as  the  tooth  is  shoved  forward,  are  gradually  formed 
in  the  matrix.     When  the  teeth  are  so  far  protruded  from  tbe 
sheath  (odontophore),  the  inferior  part  of  the  tooth  forms,  b^r   ) 
means  of  the  layer  of  nnclei,  a  very  resisting  cuticle.    This  cuticle 
thickens  as  the    tooth    advances,  while  the  nuclei   or  cell-layer 
grailually  diminish  in  thickness,'' ' 

The  little  rods  that  he  sjicaks  of  are  not  to  be  found  in  Helix 
aperla.  As  the  form  of  the  tonfjue  and  the  radula  ;s  ns  ditterent 
in  Hi'Ux,  and  further  as  the  tongue-pnpilla,  in  the  true  sense  of 

'  "La  jjarte  siiperiore  del  corpo  di  ogiii  cellulii,  si  divide  in  tanti  piccoli 
bastoncelti,  i  quali,  mollo  custi  in  priiiciiiio,  m  iillunganoinuii  mano  niHiizau- 
doKi  vei-so  il  nucleo  il  quali  viciic  sjiiuto  in  l)asso  ;  questi  bastoiicelli  sono 
i  deiitiiii.  La  juiiione  inferiore  dellii  celliil.t  clie  non  piende  parti  alia 
formnziinie  dei  dentin!,  concorre  colla  porziiitie  omolo^za  (telle  cellule  vicine 
a  formare  il  corpo  del  deiitc.  In  lliie  il  limitti  dellc  diverse  cellule  scom- 
pariHce  cd  il  dente  e  coei  fonnato.  I  nuclei  delle  cellule  udonrogene 
riniasti  sotto  il  dcnte,  Hi  sc)^entnno  ednniioori(;ineaduno  stratodi  nnclei 
molto  spessu,  il  quale  si  vii  assottigliandu  a  Kecuuda  clio  ildente  viene  i^pinio 
in  avanti  diigli  alti'i  clii  si  I'ui-mans  via  via  nclla  niatrice.  Quando  i  denti 
sono  per  usciie  dnita  guaina,  in  comiiicia  a  foi-marsi  sotCe  di  ossi,  per 
r  nttiirtii  doHo  strato  nncleai-e,  una  cuticola  molto  reRistente,  la  quale  li 
flBsaeolidamente  Rul  margine  dolla  I'otell.i.  Questa  caticola,  a  secouda  che 
il  dente  si  spinge  in  avanli,  ditcne  scmpre  piii  siiessa,  meiitre  lo  strato 
eottostaute  si  assottiglia  e  si  esauricc. 


1883.]  NATURAL  SGIUNGES  OF  PHILADELPHIA.  229 

the  term,  is  wanting  in  Spurilla,  it  is  hardly  to  be  supposed  that 
the  formation  of  the  radula  is  exactly  the  same. 

The  cells  of  the  matrix  lie,  in  his  figure  (Tab.  VIII,  fig.  2  6), 
behind  one  another,  and  only  the  most  anterior  one  comes  in 
contact  with  the  tooth  and  takes  part  in  its  formation.  As  is 
easily  seen,  these  relations  are  very  different  from  the  state  of 
afifairs  in  Helix, 

Riieker,'  who  does  not  seem  to  have  known  of  the  paper  by 
Trinchese,  calls  these  teeth  the  ontoginous  teeth.  He  shows  five 
cells  to  be  present,  but  not  arranged  in  Helix  pomatia  as  I  have 
found  to  be  the  case  with  H  aperta.  His  cell  a  takes  the  place 
of  my  4  and  5.  Over  his  cell  d  is  formed  the  future  tooth.  Then 
"the  part  of  the  cell  that  lies  on  cell  rf,  the  future  hook,  is  raised 
from  its  bed,  and  the  tooth  passes  through  the  arc  of  a  quadrant 
in  order  to  assume  the  normal  position."  ^ 

How  or  by  what  means  the  tooth  is  raised  he  does  not  say.  I 
believe,  however,  that,  as  I  have  shown,  the  death  of  cell  4  (PI. 
X,  fig.  5),  after  the  tooth  is  formed,  is  a  much  more  plausible 
explanation. 

II. — Observations  on  the  Nervous  System. 

The  nervous  system  of  Ancylus  flu.viatilis  was  first  described 
by  C.  Vogt,  in  1841,  while  that  of  A.  lacudris^  as  far  as  I  know, 
has  never  yet  been  especially  described.  It  is,  however,  formed 
on  the  same  plan  as  that  of  the  former  species ;  the  difference  in 
the  two  being  merely  one  of  position.  Vogt  described  the  oesoph- 
ageal ring  in  the  following  manner:  The  oesophageal  ring  con- 
sists of  two  superior,  two  lateral,  and  one  inferior  ganglia.'  This 
description  is  not  correct.  The  part  was  better  described  by 
Moquin-Tandon*  in  the  year  1852. 

Moquin-Tandon  *  found  that  the  oesophageal  ring  consisted  of 
seven  ganglia :  two  superior,  which  he  called  the  cerebral  ganglia 


'  Ueber  die  Bildung  der  Radula  bei  Helix  pomatia.  Besond.  Abdruck 
au8  d.  xxii.  Bericht  d.  Oberb.  Ges.  f.  Natur-  und  Heilkunde,  1883. 

'  Dann  'Miebt  Bi<;h  der  Zelle  d  aufiiegende  Theil  der  Zahner,  der 
:^ukunftige  Haken  desselben  von  seiner  Uuterlage  ab,  der  Zahu  beginnt 
eine  vierteldielunfj:,  um  a)lmahlig  aus  der  iibergekippten  in  die  uomaler 
StelluDgiiberzugeheu.''     Ueb.  d.  Bildung  d.  Hadula,  etc.,  p.  217. 

^  **Der  bchlundrin^  besteht  aus  zwei  obem,  zwei  seitlichen  und  einem 
untem  Kuoten."    Bemerk.  u.  d.  Bau  d.  Ancylus,  etc.,  p.  29. 

*  Recher.  anat.  pbysiol.  s.  TAncyle,  etc.,  p.  129,  et  seq. 
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{g.  cirebroideg),  and  five  inferior  {g.  sous-cenophagieiis).  Of  tbeit 
latter,  two  lie  laterally  (17.  sup^rieum),  and  two  lie  below  the 
ujfloptiag'19  (3.  anJuro-inferiears. )  The  flflli  is  an  odd  one,  and  i* 
pinvcd  between  the  luteral  and  the  inferior  ganglion  of  tbe  left 
si:Ie,  Hud  was  called  tlie  Hupplementarj  ganglion  (9.  xuppUmen- 
iaire). 

The  Interal  ganglia  are  now  generally  known  as  the  plenral  op 
TiBceral  ganglia,  and  the  inferior  the  pedal  ganglia.  In  A.  laciti- 
tris  the  BUpplementary  ganglion  lies  between  the  visceral  and 
pedal  ganglion  of  the  right  aide.  Tlie  reason  of  this  dilCerence  of 
position  of  the  supplementary  gangliun  is  probably  that  in  A. 
JluvialiliH  the  genitals,  nhieb  are  in  part  supplied  by  tliis  gan- 
glion, lie  on  the  left  side;  while  in  the  other  rorm,  where  the 
gonituls  are  on  the  right  Bide,  the  supplementiiry  ganglion  is  also 
on  that  side. 

rnrthcr,  Moqiiin-Tandon  '  spenka  of  two  Email  ganglia,  wliich 
are  Joined  by  connecUvea'  with  the  cerebral  ganglia,  and  which 
he  ealla  the  buccal  ganglia. 

According  to  Moquin-Tanilon,  then,  the  nervous  system  of 
AncyluK  coueiBtB  of  nine  ganglia.  There  exist,  however,  oiher 
ganglia,  whiih  Moqiiin-Tandon  diil  not  fiiiil.  Two  of  tliese  lie  in 
the  tisane  of  the  left  mantle  of  A.  Jluriatilin  and  in  the  right  of 
.!.  lacuxlris.  The  otlier  two  form  a  pair,  and  lie  in  the  cephalic 
portion,  at  the  base  of  the  tentacles,  near  the  position  of  the  eyes. 

First  we  will  consider  the  two  ganglia  that  are  situated  in  the 
siibstiince  of  the  mantle.  Tiiey  lie  in  the  upper  part  of  the  same 
between  one  of  the  windings  of  the  kiilncy  anil  the  mnsculiis 
coclilearis.  These  two  ganglia  are  best  seen  in  a  horizoQlnl  Rcetion. 
Tliey  are  very  sniall,  so  that  it  would  be  hardly  possible  to 
demonstrate  their  existence  by  dissection.  They  are  connected 
by  a  bnnille  of  nerve-fibres ;  besides  this,  there  comes  a  bundle  of 
nervc-flbres  from  the  body  to  the  posterior  of  these  two  ganglia. 
Altliough  I  was  unable  to  demonstrate  the  connection  of  this 

'  Kecher.  anat.  pliysiol.  s.  I'Ancyle,  etc.,  p.  129,  et  s*g. 

- 1  use  tbe  expression  " cvnnectire,"  employed  by  Lacaze-Duthicrs  (Du 
Systeiue  Nervoiiii  d.  SIolliis.  gastrop.  piilmoii.  aquat.  etc.  Archiv.  d. 
ZcK>logie  Exp.  ct  Ucn.,  Tome  i,  m7'3|,  for  tliose  bundles  of  nerve-fibres 
which  join  gnii{;lia  of  the  same  side,  in  opposition  to  the  term  "commit- 
sure"  which  isonly  employed  to  denote  tdosc  neive-fibre-t  that  join  ganglia 
of  opi>oeite  sides. 
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posterior  ganglion  with  the  oesophageal  ring,  I  have  no  doubt  of 
the  existence  of  such  a  connection. 

We  will  first  consider  the  anterior  and  largest  of  these  two 
ganglia.  From  the  form,  position  and  structure  I  conclude  that 
this  is  the  so-called  ganglion  olfactorium.  The  existence  of  this 
ganglion  was  first  pointed  out  by  Lacaze-Duthiers  *  in  the  Pulmo- 
nata,  but  he  did  not  suspect  it  to  be  the  organ  of  smell.  He  sup- 
posed it  to  be  the  ganglion  that  provided  for  respiration,  and  at 
the  same  time  regulated  the  large  quantity ^of  mucus  which  is 
secreted  in  the  region  of  the  respiratory  orifice,  the  moment  the 
animal  is  irritated  at  this  point.  Spengel,^  in  his  researches  on 
this  organ  in  the  Prosobranchia,  believed  it  to  be  the  seat  of  smell, 
and  gave  it  the  name  of  the  ganglion  olfactorium. 

In  Ancylus  this  ganglion  lies  on  that  side  of  the  mantle  which 
forms  the  external  wall  of  the  branchial  chamber,  and  almost  at 
the  highest  point  of  the  chamber,  namely,  where  the  gill  and 
mantle  join. 

The  ganglion  consists  of  cells  with  larger  nuclei  which  are  so 
large  that  they  almost  fill  out  the  whole  cell.  Thes^e  nuclei  take 
a  dark  color  when  stained  in  picro-carmine,  and  are  filled  with  a 
large  number  of  fine  granules.  No  nucleolus  was  to  be  seen.  The 
whole  ganglion  is  enveloped  in  a  fine  tunica,  made  up  of  connec- 
tive tissue,  which  is  continuous  with  the  tunica  that  covers  the 
bundle  of  nerve-fibres  connecting  the  two  ganglia. 

The  form  of  this  ganglion  olfactorium  is  in  general  spherical.  At 
that  point  where  it  comes  in  contact  with  the  internal  surface  of 
the  mantle  we  find  an  invagination  (PL  X,  fig.  6  iw/.)»  ^^  ^^*^ 
the  whole  ganglion  has  a  cup-like  form.  This  invagination  I  call 
the  infundibulum,  because  it  has  the  form  of  a  funnel.  The 
walls  of  the  infundibulum  are  lined  with  cylindrical,  cilated 
epithelium,  which  seems  to  be  identical  to  that  which  covers  the 
inner  surface  of  the  mantle,  save  that  the  cells  and  cilia  of  the 
infundibulum  seem  to  be  a  little  longer  than  those  of  the  mantle. 
The  cells  stand  perpendicular  to  the  internal  surface  of  the 
infundibulum,  and  are  separated  from  the  cells  of  the  ganglia  by 
fin  almost  imperceptible  tunica  of  very  fine  connective  tissue.  I 
was  unable  to  determine  positively  whether  there  was  direct  nervous 


^  Pu  Syst.  New  d.  Moll,  gast.,  etc. 

'  Die  GeruchsorgaDe  und  das  Nervensystem  der  MoUusken.    Sieitschr. 
f.  wiss.  Zoologie,  Bd.  xxxv,  1881. 
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connection  between  the  celts  of  the  inriimlibulum  and  the  ganglion 
cells,  nithougfa  one  undoubtedly  exists. 

Tiie  neive  which  connects  tliese  two  ganglin  consists  of  jHirallel 
Abres  which  ai-o  connected  with  the  polea  of  the  ganglion  cells.  It 
taken  little  or  no  color  with  picro-parmine,  and  ia  quite  pali>  when 
compared  with  the  surrounding  tissues. 

riie  posterior  and  smaller  of  these  two  ganglia  I  am  inelincd  to 
believe  is  the  supra-intestinal  ganglion,  which,  According  to 
Spengel,'  lien  in  connection  with  tbe  ganglion  oiractoriuni.  It  Is 
about  one-half  the  size  of  this  latter  gtingiion,  and  lies  in  llie 
same  plnne  with  it,  so  that  a  horizontal  section  through  one  tnlccs 
iu  the  other.  On  one  side  it  lies  in  contact  with  the  anterior  w&ll 
of  the  pericardium  ;  on  the  other  it  touches  tbe  internal  portion  of 
tbe  same  part  of  the  kidney  which  touches  the  internal  portion  of 
the  gnnglion  olfactorium. 

This  ganglion  receives  a  branch  from  the  body,  which  la  tbe  one 
probably  connecting  it  with  tbe  o'sophageal  ring.  It  sends  also  > 
branch  posteriorly. 

Tbe  form  and  structure  of  this  ganglion  are  similar  to  that  of 
the  ganglion  olfactorium,  save  that  there  is  no  funnel-like  invagina- 
tion. This  giinglion  lias  all  the  points  tbnt  characterize  tbe  supra- 
intestinal  ganglion  :  first,  a  branch  which  connects  it  with  the 
pleiirnl  or  visceral  ganglion  ;  secondly,  a  branch  that  connects  it 
with  the  alidoniiual  ganglion,  and  thirdlj',  a  connection  with  the 
ganglion  olfactorium. 

27k'  Ir.iUniiilar  yanglia. — Besides  the  ganglia  already  deticribed 
as  belonging  to  the  central  nervous  system,  together  with  the 
ganglion  oll'actorium,  there  ia  a  pair  of  ganglia  wliicb  do  not 
l>elong  to  the  central  nervous  system  proper,  and  may  be  con- 
sidered as  iK'longing  to  the  peripheral  nervous  system.  These 
ganglia  have  already  been  pointed  out  by  P.  "IJ.  Sarasin,'  as 
existing  in  the  fresh-water  I'ulmouata.  Sarasin  agrees  with 
Lacazc-Diithiers,^  that  this  pair  of  ganglia  are  homologous  to 
those  found  in  the  end  of  the  tentacles  of  IMU.  They  are  situ- 
ated behind  the  position  of  tbe  eye,  and  in  close  contact  with  the 

'  D.  (icruchsopK,  ii.  d.  Nerveusyst.  d.  Moll.,  etc. 

'  Drci  Sinnexori^aiie  uiul  die  FusBdriiNc  eiiii)rcr  GaKtr>|>oiieii.      Arbeit 
ausdcm  Zool.  2k»otom.  Instit.zu  Wiirzliury,  Eld.  vi,  1883. 
=  Die  Sjst.  Ncrv.  d.  Moll,  gast.,  etc. 
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epidermis.     When  the  eyes  are  retracted  (for  thej'  can  be  retracted 
in  these  animals)  they  lie  close  to  this  pair  of  ganglia. 

In  A,  Jluviatilis  the  eyes  and  ganglia  are  seen  in  the  same  trans- 
verse sections  (PI.  X,  fig.  8).  This  is  not  the  ease  in  A.  lacustriSy 
as  the  ganglia  lie  a  little  posterior  to  the  retracted  eyes.  Each 
ganglion  of  this  pair  lies  at  the  base  of  a  tentacle,  and  each  is  ovoid 
in  shape,  the  longer  axis  being  antero-posteriorly  situated.  They 
are  covered  with  a  fine  tunica  of  connective  tissue.  The  nerve 
that  supplies  them  comes  from  the  cerebral  ganglia  and  enters  this 
ganglion  on  its  inner  surface.  The  nerve-cells  which  make  up  the 
ganglia  are  in  every  respect  similar  to  those  already  described  for 
other  ganglia. 

The  tissue  of  the  ganglia  is  pierced  by  a  bundle  of  muscular 
fibres  (PI.  X,  fig.  7  rw),  which  comes  from  the  buccal  mass, 
pierces  each  ganglion  and  is  inserted  in  that  part  of  the  epidermis 
which  is  covered  by  the  ganglion.  This  muscle  was  not  observed 
by  Sarasin.^  When  this  muscle  contracts,  the  epidermis,  together 
with  the  ganglion,  is  drawn  inward. 

The  figures  7  and  8  (PI.  X)  rei)resent  two  transverse  sections 
through  the  ganglion  of  the  left  side  of  A.  Jluviatilis,  In  fig.  7 
we  see  this  most  anterior  of  the  two  sections  representing  the 
retractor  muscle.  Fig.  8  shows  the  relation  of  the  ganglion  to 
the  eye.  In  these  two  sections  we  see  that  the  ganglion  has  a 
deep  groove  on  its  external  surface,  so  that  in  fig.  7  we  have  a 
figure  somewhat  resembling  that  of  the  ganglion  olfactorium  (PI. 
X,  fig.  6  Go). 

This  groove, /*  (PI.  X,  fig.  7),  is  caused  by  the  contraction  of 
the  retractor  muscle.    This  groove  was  always  present  in  sections. 

In  the  figure  7,  the  nerve  (n)  which  comes  from  the  cerebral 
ganglion  is  seen  entering  the  ganglion  in  question.  At  that  point 
where  the  ganglion  comes  in  contact  with  the  cells  of  the  epider- 
mis (p),  they  seem  to  be  somewhat  longer  than  those  surrounding 
this  part.  When  the  surface  of  this  part  is  viewed  from  the  exterior 
a  pale  patch  is  seen,  which  is  made  up  of  these  lengthened  epi- 
dermal cells.  The  external  surface  of  these  ceils  is  covered  with 
cilia  which  are  a  trifle  longer  than  those  found  on  the  adjoining 
epithelium.  Sarasin'  considers  this  pair  of  ganglia  as  a  special 
organ  of  sense ;  I  am  inclined  to  believe  that  we  have  here  an 


^  Drei  Sinnesorg^ne,  etc. 
'  Ueber  drei  Sinnesorgane,  otc. 
16 
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organ  ainiilar  to  the  aide  line,  oi*  eide  organ,  timt  has  been  foaiid 
ill  tlie  annelides  by  Eiaig '  and  Meyer.'  The  gaD£;Iion  olfactorinra 
may  be  one  of  a  pair  vbich  would  represent  another  segment,  the 
mate  of  which  has  been  lost  by  the  ilifitiirlmnce  of  the  hilat*ral 
symmetry.  This  ao-called  ganglion  oiractoriiini  is  paired  in  tlie 
lowest  Gastropoda,  as  Pafeffa,//a^io/i«,  etc.,  when  the  bilatcmlaym- 
metrj  is  not  as  distuibcil  na  in  tlic  liijiher  foi-ois  of  GoatroiNMla. 

The  organ  of  touch, — Moqn'n-Tandou  makes  the  following 
observation :  '^Ancyivt  does  not  posaess  an  especial  organ  of  toucli. 
The  foot,  which  is  largu,  flexible  and  capable  of  luing  exactly 
»pplii.>d  to  9oHd  Ixxlifs.  and  embraces  them  in  part,  It  is  true, 
receives  snd  transmits  tMtt  Ic  Imisi-caaiuns,  but  the  animal  rarely 
uaes  il  for  this  purpose. 

'■  lilniuville  has  proved  thot  tlw  tentacles  of  the  Oastropotia 
never  serve  as  organs  ol'  touch,  in  spite  of  their  sensibility ;  he 
has  merely  confirmed  the  opinion  of  many  earlier  naturaliats. 

"  This  is  not  tlie  case  with  the  anterior  part  of  the  head,  with 
which  the  mollnsk  at  times  touches  different  bodies  with  the 
appearance  of  smelling  them.  I  have  seen  two  individuals,  which 
were  about  to  copulate,  which  had  the  air  of  feeling  and  caressing 
themselves  with  the  mouth.=  " 

Moiiniii-Tandon  w.ia  wrong  when  he  said  that  no  especial  organ 
of  tuiicli  was  present  in  Ancijlun,  for  I  have  found  one  witlioiit 
any  dillienlty.  It  is  probable  that  Moquin-Tandon  was  unable  to 
find  it,  as  lie  did  not  m.ikc  any  sections  of  the  animal.  As  would  be 
supposed  from  the  citation,  the  organ  lies  in  the  anterior  {mrt  of 

<  Die  Seitenor;^!  e  und  bccherfiirniige  Organe  der  Capitellidcu.  Mit- 
theil.  a.  d.  Zool.  Stftt.  za  Neapel,  B<i.  i,  18T9. 

'  Zur  Anntomie  und  TIistolu;-iu  voii  Polyoptkalmvs  piftm.  Clap.,  ArcLiv 
r.  Micrfwcop.  Anat.,  H«l.  \\\.  1883. 

■'  "  Ij'An.'yle  ne  possii'.e  pas  d'organe  special  pour  le  toucher  aetiee.  Swi 
jiicd,  qui  est  lar^e,  souple  et  susceptible  do  8'a[>pli(mos  cxactement  coutre 
IcB  corps  solids,  niemc  de  les  einbiasser  en  pnitie  (wut,  il  est  viai,  reccvoir 
ct  transinetti'c  de  impressions  tvactilcs  innis  raiiitiial  I'emploie  rai-ement  a 
i^t  usage. 

"Blainvillenprouveiiuoles  tentacles  des(jastmpiiiesneservaient  jamais 
a  I'exploration  du  tact,  mnlgre  leur  sensibility  ;  il  n'a  fail  que  conHrmer 
1  opinion  de  phisieuvs  nncjens  nsluralistes.  II  n'cst  pns  de  m5me  du 
chaperon  et  du  muulle,  avec  lesquel  le  Mollusqiie  touelie  quelquefois  les 
divers  corps  et  senible  les  lliiiver  j'ai  on  douK  individus  dispose  k 
K'iicfouj'ler,  qui  avnieii!.  I'aii  ilcse  palpcret  de  soraiTfaseravec  la  UoucUe." 
-  licL-licr.  anat.  plijsiol.  s.  TAucjle,  etc  ,  p.  lol , 
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the  upper  lip,  exactly  in  that  part  which,  according  to  Moquin- 
Tandon,  was  used  for  feeling. 

The  position  and  presence  of  this  organ  can  best  be  demon- 
strated in  longitudinal  sections  of  A.  lacustris  (PI.  X,  tig.  9),  as 
in  this  species  it  is  better  developed  than  in  A,  Jiuviatilis. 

This  organ  is  made  up  of  a  certain  number  of  specialized 
epithelial  cells,  which  are  connected  with  the  cerebral  ganglion  by 
fine  nerves ;  there  are  two  organs  which  make  a  pair,  and  form  a 
patch  on  each  side  of  the  median  line  of  the  upper  lip,  and  each 
is  connected  with  the  cerebral  ganglion  of  its  own  side. 

The  cells  which  make  up  this  organ  differ  principally  from  the 
surrounding  epidermal  cells  in  their  great  size  (PI.  X,  fig.  9  ^\ 
These  specialized  cells  are  not  all  of  the  same  size,  those  in  the 
centre  of  the  patch  being  the  longer;  and  as  we  approach  the 
periphery,  they  grow  smaller  and  smaller,  until  they  pass  imper- 
ceptibly into  the  surrounding  epidermis.  This  can  be  seen  in  the 
drawing  (PI.  X,  fig.  9),  which  represents  a  longitudinal  section 
through  the  upper  lip  of  A,  lacustris. 

The  external  or  free  surface  of  these  cells  is  covered  with  long 
cilia,  which  thus  differ  from  the  cilia  of  the  surrounding  epithe- 
lium. The  nuclei  of  these  cylindrical  cells  differ  from  those 
found  in  the  neighboring  epithelium  in  form  as  well  as  in  size. 
When  the  object  is  colored  in  picro-carmine,  the  nuclei  take  a  deep 
color,  and  stand  out  sharply  from  the  rest  of  the  cell.  Although 
these  nuclei  are  somewhat  different  among  themselves,  they  are,  in 
general,  fusiform.  In  this  respect  they  differ  from  the  regular, 
oval-shaped  nuclei  of  the  epidermis.  Some  of  these  nuclei  appear 
bent,  while  others  are  straight.  In  fig.  9  (PI.  X)  we  see  that 
some  of  the  nuclei  are  pointed  only  at  one  end,  and  others  at  the 
other,  while  only  one  is  pointed  at  both.  In  reality,  all  the  nuclei 
are  pointed  at  both  ends,  and  the  reason  that  they  are  not  so  in 
the  drawing  is  that  the  nuclei  have  been  cut  in  two,  the  knife  not 
happening  to  pass  from  one  point  to  the  other,  but  to  have  taken 
an  oblique  course.  In  consequence  of  this,  some  represent  the 
one  half,  and  others  the  other  half,  of  the  nucleus.  The  bending  of 
the  nuclei  is  due,  I  believe,  to  action  of  the  re-agents  used  in 
preparing  the  specimen. 

The  substance  of  the  nuclei  is  granular,  as  the  other  epidermal 
nuclei,  and  I  could  not  find  the  existence  of  a  nucleolus. 

The  nerve-endings,  which  enter  the  cells  of  this  organ,  are  the 


SSS  PROOEEDlNOe  OF  THE  AO&DEMT  OF  [18^ 

tenoinal  bmnchcB  of  that  nerve  wUieti  arises  in  the  cerebri 
ganglia,  and  are  distributed  to  this  region  of  the  head.  Tbej 
enter,  as  uear  as  I  could  determine,  the  posterior  end  of  the  cell. 
and  become  joined  to  the  posterior  end  of  the  nucleus.  Tlie 
opposite  point  of  the  nucleus  approaches  the  free  surface  of  tht 
cell,  and  probably  is  connected  in  some  way  with  the  cilia  (PJ.  X, 
(ig-  9  It).  In  this  figure,  the  muscular  and  connective-tissue  fiimit 
are  intentionally  omitted,  as  it  would  be  diflicult  to  distingaista 
the  nerve-flbrea,  were  they  drawn  in. 

The  other  organs  of  special  sense  in  Ancyltig  are  so  little  differeoE 
from  those  in  other  Piilmonata,  that  I  do  not  consider  it  necessary 
to  give  a  description  of  tijem  here, 

III. — The  Anatomy  of  thk  Excbktobv  Oroan. 
As  yet,  DO  one  haa  completely  described  the  excretory  organ  of     S 

Ancylua.    This  organ  Iium  only  been  known  in  part,  and  describeii     i 
under  various  names.     C.  Vogt,'  in  the  year  1841,  spoke  of  an 
organ  imbedded  in  the  mantle  which  he  called  the  "  sulphur-yeUo*     u 
body  "  (Schwefelgclber  KfJrper),  and  supposed  that  the  so^alled    | 
reticulated  portion  was  the  lung.  \ 

Moqnin.Tandon  also  considered  this  organ  an  organ  of  respin- 
tion,  iind  said  :  "  The  breathing  organ  of  Ancyhm  is  neither  a  tube 
nor  an  external  gill,  it  is  an  internal  pouch.  I  am  convinced  of 
this,  after  numerous  dissections.  This  pouch  is  small,  oblong, 
straight  and  situated  in  the  left  side  of  the  moUusk,  toward  the 
border  of  the  mantle,  and  in  advance  of  the  rectum."* 

IJIainvilk-^  is  of  the  s.inie  opinion,  and  considers  that  the  orifice 
of  this  respiratory  organ  is  closed  by  an  opercular  appendage 
(appendice  opcrculaire).  This  appendage  is  what  1  have  sbowo 
to  be  the  gill. 

Moquin-Tandon  adds  that  the  orifice  is  very  small.  He  further 
spe.iks  of  a  gland  that  surrounds  Ihe  heart,  concerning  wiiich 
he  says:  "The  peric.Trdial  gland  suiTounds  the  heart  and  the 
breathing  organ, as  is  the  ease  with  most  Gastropoda;  it  occupies 

'  Bemerk.  ii.  d.  Bau  d.  Ancylus,  etc.,  p.  28. 

'  L'oryane  re»pirirloire  do  I'Aricpte  n'eat,  ni  iid  tube  traclii'iforra,  ni  une 
brancliie  extcriie  ;  c'es;  uro  poclie  intijneui-e  ;  je  m'en  suis  assure,  apris 
de  nonibieuBes  dissections,  cetto  jiocbe  e.st  petit,  oblongue,  ctroit,  et  situce 
a  ia  partie  (;auclie  du  Mo1hisc|UO  vers  !e  Lord  du  manteau,  en  avant  du 
rectum,     ttecber.  anat.  pliysiol.  s.  I'Ancyle^  etc  ,  p.  123. 

'  Manuel  de  malaculogie  et  de  concliylogie.    Paris,  1825,  p.  504. 
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the  lefb  and  posterior  part  of  the  pulmobranehial  pouch,  and 
extends  transversely  and  expands  behind  the  auricle  and  the 
ventricle.  Its  color  is  yellowish,  and  opens  without  doubt  at  the 
side  of  the  respiratory  orifice."*  He  says  further  on :  "  The  peri- 
cardial gland  produces  a  very  large  amount  of  mucus,  I  have 
never  found  calcareous  granules  in  it ;  these  I  have  only  found  in 
the  thick  part  of  the  mantle,  principally  near  the  margin ;  they 
were  very  large,  a  little  irregular  and  transparent."*  Although  I 
have  diligently  searched  for  the  reticulated  part  described  by  C. 
Vogt,  I  have  been  unable  to  find  it.  It  appears  to  me  that  he 
had  reference  to  what  I  have  called  the  sacular  part  of  the  kidney, 
later  to  be  considered,  which  lies  close  to  the  pericardium,  the 
walls  of  which  have  not  a  reticulated  appearance,  but  are  thrown 
into  longitudinal  folds.  C.  Vogt  regarded  this  part  of  the  organ 
as  the  lung,  while  Moquin-Tandon,  on  the  other  hand,  called  it  the 
pericardial  gland. 

When  tlie  animal  is  laid  upon  its  back,  and  the  mantle  and  foot 
separated,  an  S-shaped  yellow  body  is  seen  through  the  thin  walls 
of  the  mantle. 

In  A.  Jiumatilis  this  organ  lies  in  the  lefb,  and  in  A,  lacustris 
in  the  right  lobe  of  the  mantle ;  this  is  the  organ  of  excretion,  or 
the  kidney.  Were  this  organ  to  be  dissected  out  and  measured, 
it  would  be  found  to  be  about  twice  the  length  of  the  animal  to 
which  it  belonged ;  thus  in  an  animal  measuring  7*4  mm.,  the 
kidney  was  found  to  measure  14'4  mm. 

In  fig.  10  (PI.  X)  I  have  endeavored  to  give  a  diagramatical 
drawing  of  the  course  of  the  kidney.  To  the  largest  part  I  have 
given  the  name  of  the  sacular  portion ;  it  lies  in  contact  with  the 

^  L' orifice  respirutoire  est  tres  potit  et  perce  dans  un  epaississement  de  la 
peu,  on  peu  plus  pale  que  la  rcAte  du  tissue  *  *  *.  La  glande  pericar- 
diale  est  accol^e  conime  dans  la  plupart  des  Gastropodes,  au  cosur  et  a 
Torgane  de  la  i-espiration  ;  elle  fccupe  les  parties  glauches  ct  posterieures 
de  la  podie  pulmobranche,  et  s^eleud  transvei-salement,  en  se  renflent, 
derriere  I'oreillette  et  lo  ventricle.  8a  coleur  est  jaunatre,  s'ouvre  sans 
doute,  a  cdt^  de  I'orifice  respiratoire.  Recher.  anat.  pbysiol.  s.  TAncyle, 
etc.,  p.  128. 

'  La  glande  pericardiale  produit  une  assez  grande  quantity  de  mucus. 
Je  n'y  ai  jamais  trouv^  de  grains  calcaires.  J'en  ai  observe  seulment 
dans  I'epaisseur  du  manteau  particulierment  vero  sa  marge ;  ils  etaient 
assez  gros,  un  peu  irreguliers  et  transparent  s.  Recher.  anat.  pbysiol.  s. 
I'Ancyle,  etc,  p.  128. 
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posterior  wall  of  the  pericardium.  The  Tolda  that  I  have  referred 
to  above  are  not  re|ireseiiteil  Ijere,  as  tliey  do  not  HfTeot  tUe  geiK-rd 
form  of  tlie  orgnii.  At  the  point  b'  the  sacular  portion  pussea  into 
the  tubular  portion.  Ox'  represents  the  opening  of  the  or^n 
into  tlic  brnuohial  chnmber.  The  arrow  is  given  to  slio«  liic 
position  of  tfae  animal  as  regards  the  ki<tney,  the  arrow  pointin;; 
toward  the  bead,  Thn  kidney  is  drawn  as  if  the  observer  were 
viewing  it  through  tlie  external  wall  of  the  braMT;bial  ehamber. 
The  little  annul  (t)  which  is  seen  in  the  anterior  )>nrt  of  xaflolar 
portion  is  the  uoinmunicatioD  between  the  kidney  and  the  [jeri- 
cardium.  The  diagram  (Pi.  X,fig.  lOfl)  is  drawn  from  ncomplets 
series  of  transverse  sections,  hy  first  drawing  each  section  mi 
then  projecting  it  by  measurement  to  surveyor's  paper. 

The  organ  may  be  divided  into  two  parts,  which  are  in  form 
entirely  ditfereni  from  one  another.  The  first  part — that  is,  that 
part  which  lies  next  to  the  pericardium — I  call  the  fjericardial  or 
B&cular  portion  iPI.  X,  Hg.  10  a);  it  is  the  largest  and  moat  active 
portion  of  the  kidney;  it  is  flattened  from  the  side,  so  that  the 
greatest  diameter  is  perpendicular  to  the  animal.  The  walls,  at 
above  stated,  are  thrown  into  longitudinal  folds,  which  are  much 
deeper  at  the  pericardial  end  than  nt  the  end  wliere  this  part  joins 
the  others ;  at  this  point,  in  fact,  it  may  be  said  not  to  exist,  as 
Ihey  graduully  grow  fainter  until  they  dis!ip|iear  altogether.  The 
anterior  end  of  this  portion  is  very  bioad,  and  covers  nearly  the 
whole  posterior  widl  of  the  perieardiuro.  This  part,  which  runs 
obliquely  liackwards  and  downwards,  has  an  oval  form  on  tr.ins- 
verse  section  which  gradually  becomes  more  circular  as  the  folds 
disappear  and  we  approach  the  tubular  portion.  The  length  of 
this  first  portiim,  in  an  average  sized  animal,  is  about  3'8  mm.;' 
the  greatest  diameter,  1-0  mm. ;  and  breadth,  03  mm. 

In  the  posterior  wall  of  the  pericanlium  is  seen  a  small  funnel- 
shaped  oiK-'uiug  (PI.  X,  lig.  3  in/),  which  is  limd  with  long  ciiia; 
this  opening  leads  into  a  line  tube  ;  this  tube  lies  in  contact  with 
the  internal  wall  of  the  sacular  portion  of  tlie  kidney  for  a  short 
distance,  and  then  opens  into  it.  Here  we  have,  without  doubt, 
a  direct  comnnuiication  between  the  pericardium  and  the  kidnej'. 

This  small  tube  may  be  divided  into  two  parts,  histologically 
dilTerent  from  one  another,aud  the  point  where  this  division  takes 

'  All  measurements  are  taken  from  an  animal  of  average  size,  nhieli 
measured  7*4  mm.  in  length. 
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place  is  where  the  rectum,  which  is  on  its  way  perpendicularly 
through  this  part  of  the  animal  to  the  gill,  comes  in  contact  with 
the  tube.  The  anterior  part  of  this  canal  I  call  the  pnerectal, 
and  the  posterior  portion  the  postrectal. 

This  little  canal  has  nearly  the  same  calibre  throughout;  the  walls 
of  the  praerectal  part  are  composed  of  cylindrical  epithelial  cells, 
which  lie  on  a  fine  tunica  propria,  and  on  the  free  ends  of  which 
are  found  cilia.  The  cilia  are  longest  at  the  pericardial  opening 
of  this  tube.  The  lumen  of  the  postrectal  part  is  nearly  the  same 
as  that  of  the  praerectal  part ;  the  walls  of  the  former,  however, 
are  somewhat  thicker. 

The  internal  surface  of  the  excretory  organ  is  also  ciliated,  and 
consists  of  a  layer  of  cylinder  epithelium.  In  the  walls  are 
found  those  concretions  so  characteristic  of  the  gastropod  kid- 
ney. These  concretions  arc  not  found  in  the  walls  all  over  the 
kidney,  but  seem  confined  to  a  certain  part.  It  is  my  opinion 
that  the  concretions  are  identical  to  those  small  granulations 
referred  to  by  Moquin-Tandon  (see  p.  237)  in  the  mucus  of  this 
region. 

The  sacular  portion  of  the  kidney  does  not  pass  gradually  into 
the  tubular  portion,  but  at  a  sliarp  angle,  as  is  seen  in  the  diagram 
(PI.  X,  fig.  10),  where  a  little  blind  sac  is  formed  (PI.  X,  fig. 
10  z).  The  diameter  of  this  part  of  the  sacular  portion  is 
0*2  mm. 

The  second  part  of  the  kidney,  or  the  tubular  portion,  is 
muoh  longer  than  the  pericardial  or  sacular  portion,  but  has  a 
much  smaller  diameter  than  the  latter,  and  is  convoluted.  At 
the  beginning  it  runs  parallel  with  the  inferior  border  of  the 
mantle,  and  bending  at  r  (PL  X,  fig.  10)  it  returns  on  its  course; 
at  c'  (fig.  10),  it  makes  another  bend  and  passes  for  a  short  distance 
forward  again ;  then  forming  a  slight  curve  it  passes  to  its  most 
inferior  position,  and  then  running  parallel  with  the  lower  border 
of  the  mantle  it  opens  at  os,  at  a  position  about  opposite  the  pos> 
terior  part  of  the  gill.  In  the  diagram  (fig.  10)  I  have  represented 
the  convolutions  as  if  they  were  all  in  one  plane ;  this  is,  however, 
not  the  case,  as  in  a  horizontal  section  we  often  see  two  convo- 
lutions. 

In  A.  lacustris  the  kidney  has  essentially  the  same  form,  lying 
in  the  right  mantle,  save  that  the  folds  of  the  sacular  portion  are 
not  Bo  marked. 
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Ah  U>  tlic  diepositioD  of  the  concretion,  I  can  any  that  they  MO 
found  in  the  postrectal  atid  sacular  portion§,  thickly  embedded  in 
tUo  walls :  the  tubular  portion,  whicli  may  be  looked  upon  u 
tho  duft  to  the  glondulur  or  auoular  portion,  also  has  them  in  the 
flrat  partof  iUcouni(.-,U9tfurftai)(Pl.  X,(l)i:.  10);  they  then  becoiD); 
seatt«rcd  and  rarer  until  we  get  to  f,  when  they  have  entirely 
diaiijipeared.     The  whole  tuterior  portion  of  the  organ  ie  clliati^. 

EXPLANATION  OF  PLATE  S. 

Fin.  I.  Tracbverao  secOon,  about  tbe  middle  of  A.  fivtiatiUt ;  i,  abeH; 
m,  mantlo :  me,  xnaacahi*  cochlearis ;  P,  foot ;  qm,  tnuuvona 
muscular  fibrca ;  L,  liver ;  vig,  Htomacb  ;  E,  slbumlnoiiJi  glaoi] ; 
D,  inteatinal  canal  ;  K,  gill  ;  no,  excretory  organ  or  kidney. 

Flu.  2.  Diagram  of  buccal  mass  and  odontopliore  ;  iit,  mouth  ;  b,  curved 
arrow  Hliowiog  direction  the  food  takes  to  (_oe\  cMoptiagus ;  a, 
anterior  wall  ;  c,  arrow  Hbowing  direction  of  movement  of 
mdula  when  licking  ifur  j,  eee  text)  ;  Ody  odootopliore ;  r, 
mdula. 

Tin,  3.  Pari  of  horizontal  nectioii  of  J.  _/I«Biu((7u/  /i(/,  iiifuudjbuluro;  1 
and  et,  tnbii  uonnecting  kidney  in)  t»  pericardium  { Pi  ;  ITt. 
beart  ;  bn,  blond-space  ;  rn,  manlle;  R,  rectum  :  iiif-,  maaculu* 
cochleari*  ;  aUi,  albumlnoua  gland  ;  Oo.  partH  of  geoiul 
oiganB. 

Fio.  4  It.  Horizontal  section  of  odontopbore  of  A.  fiuniatilii. 

Tia.ib.  Transverse  section  of  same, 

Flo.    5,   Posterior  part  of  a  lonj-icudinal  section  of  odoutopbore  of  Etlii 

For  explanation  of  the  Icttors  of  tbe  last  three  fi<,'ures,  see  text. 
All  the  fi^-ures,  witli  tbe  exception  of  dg.  ~>  sod  lig.  10  bave  been 

drawn  by  means  of  a  camera  lucida 
Fio.    G.  Traiisveisu  section  of  tbe  ganglion  olfactorium  (Oo)  ;  Inf,  infun- 

dibuluni  ;  m,  mantle  ;  d,  kidney  ;  Brc,  branchial  chaml>er. 
Fig.  7  and  8.  Two  trnnsvoi.'-c  sections  of  tbe  tentacular  ganglion   of  left 

side  of  A.  Jluri'ililu  ;  n,  nerve  ;  #,  eiiidermis  ;  g,  ganglion  ;  p, 

enlan„'ed  epidermal  cells;  /,  groove  ;  e,  cutis  ;    ; 

muscle ;  nti,  eye. 
Fig.    9,   Lonyitmlinal  section  of   upper  lip  of   A.  lacuilrit.     For  a, 

text, 
FlO.  10.  Diagi-am  of  kidney  of  A.  Jlueiitlilii.     For  letters,  see  text. 
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The  following,  received  tbroagh  the  Mineralogical  and  Geo- 
logical Section,  was  also  ordered  to  be  printed  : — 


H0TE8  ON  THE  OEOLOOY  OF  CEBSTEB  VALLEY  AND  VICINITY. 

BY  THEO.  D.  RAND. 

In  a  recent  reply  to  criticisms  by  Dr.  Frazer  of  statements  in 
regard  to  the  serpentine  on  crops,  etc.,  described  in  Vol.  C  6  of 
the  Second  Geol.  Survey  of  Pennsylvania,  I  stated  that  I  would 
exhibit  before  the  Academy  specimens  from  the  outcrops  in 
question.  Dr.  Frazer  stated  (Am,  NaL,  Sept.,  1883,  p.  525)  :  "At 
the  same  time  it  must  not  be  forgotten  that  what  one  observer 
would  regard  as  evidence  of  a  serpentine  outcrop,  another  would 
not.  *  *  *  It  would  seem  to  be  only  thus  that  such  wide 
divergencies  as  are  here  noted  are  explicable." 

I  have  here  specimens  from  the  serpentine  outcft)p8  which  I 
had  stated  were  overlooked  in  C  6,  and  specimens  from  two  out- 
crops represented  in  C  6  to  be  serpentine,  which  I  questioned.  I 
think  they  speak  for  themselves,  but  if  any  member  has  any  doubt 
or  question,  I  trust  the  matter  may  be  so  discussed  as  to  elicit 
the  truth. 

I  desire  also  to  call  attention  to  certain  statements  in  the  survey 
of  Chester  Co.,  C  4,  recently  published,  statements  with  which 
my  observations  do  not  agree. 

1.  The  non-existence  of  Potsdam  sandstone,  or  a  sandstone  very 
closely  resembling  Potsdam,  south  of  Chester  Valle3\ 

C  4  says,  pp.  34,  124  :    "  The  quartzite  failed  altogether  on  the 

southern  side  of  the  valley.''     "  No  Potsdam  sandstone  has  been 

detected   anywhere  along  the   southern  edge  of  the   limestone 

area." 

I  have  here  specimens  from  Samuel  Tyson's,  on  north  flank  of 

South  Valley  Hill,  near  King  of  Prussia  station,  Chester  Valley, 
and  from  three  localities  in  Cream  Valley  (between  the  South 
Valley  Hill  and  the  Radnor  syenitic  gneiss  range),  one,  on  the 
Brooks  farm,  about  100  yanls  west  of  the  line  dividing  Delaware 
county  from  Montgomery  and  300  yards  northeast  of  the  south- 
west comer  of  Upper  Merion  township ;  another,  one-half  mile 
west  of  this,  near  and  south  of  the  limestone  on  Stacker's  place, 
and  the  third  the  Pennsylvania  Railroad  cut  northwest  of  Wayne 
station,  just  north  of  the  trap,  in  which  cut  Dr.  Frazer,  p.  283, 
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Speaks  of  finding  sandy  gneiss'  with  n  liani  9orp«iitine-like  minftraL 
I  have  also  the  endtu  ot  Barren  Hill  for  cotni)arieoti. 

It  will  be  seen  thnt  the  correspondence  is  exact — the  mic&ceous 
IHirtings,  the  rhotnboidal  cleavage,  the  minute  tourmalinea — HX 
agree. 

I  have  also  a  specimen  of  the  trap  of  the  Conshohockt^n  iljrke 
which  c-rusacs  this  cut  nhout  100  feel  southeaal  of  the  eurito.  t 
could  find  no  serpentine-like  rock  there,  nor  any  other  hard  rock; 
the  rocks  arc  much  deoornposed,  but  the  gneiaa  of  Rogers'  altered 
primal  is  there  unmiatakablj'. 

2.  1  have  alao  apeclmcna  (loose  in  the  soil)  from  immediately 
south  of  the  eastern  end  of  the  serpentine,  elated,  on  p.  81,  to  bt 
hounded  both  south  and  north  by  tnlco^e  elate.  The  ro^  U 
Rogers'  altered  primal. 

8,  On  page  S^  it  is  stated :  "  It  is  evident  that  even  a  synclinal 
belt  of  aerpejttine  3000  feet  wide,  or  even  400  feet  wide,  can  mean 
nothing  else  than  a  great  thicknesa  of  the  talc  mica  schist  farmi- 
tiun,  metamorpboaed  more  or  less  completely  into  serpentine,  aa4 
a  good  cause  for  snch  alteration  is  present  in  an  extensive  out- 
burst of  trap  close  beyond." 

"Rrerybrniy  familiar  wi!h  the  ►surface  of  Delaware  and  Chester 
counties  knows  how  almogl  invariably  its  trap  and  serpentine 
appear  together." 

If  this  is  true,  how  tan  it  be  explained  that  a  few  miles  fiirlher 
east,  what  seems  to  lie  admitted  (p.  282  <  to  be  the  same  serpentine 
belt  is  wholly  within  the  gneisses  of  C  fi  (Rogers'  altered  primal), 
over  1000  feet  south  of  the  trap,  witli  gneiss,  hornblende  schist, 
steatite  and  limestone  intervening,  ami  thiit  the  trap  passes  east- 
ward for  some  five  or  six  miles,  at  least,  from  Wayne  station, 
P.  R.  R.,  to  a  piiiut  far  eastof  Conshohot-ken.  through  the  hydro- 
mica  schists  of  the  South  Valley  Hill  to  Bethel  Hill  without  a 
trace  of  serpentine. 

At  what  locality  in  Dolaivare  county,  among  its  numerous  ser- 
pentine outerops,  does  trap,  properly  so-called,  occur? 

It  does  not  appear  nt  Lenni.  Media,  Blue  Hill,  Marple,  New- 
town, nor  at  any  of  the  numerous  outerops  of  the  Lafayelte  belt, 
nor  of  that  of  the  sleatite  belt  on  the  south,  nor  of  the  Radnor 
belt  in  Radnor.     In  Kaattown  tliey  do  appear  together,  bnt  can 

'  Tbis  quotation  is  erroneouii ;  in  place  of  "saudy  gneiss"  it  should  be 
"  a  decomjiused  friable  white  gDeissoid  ruck." 
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this  possibly  be  construed  to  be  more  than  that  converging  lines 
must  meet? 

4.  P.  84 :  "  The  southern  edge  of  the  South  Valley  Hill  belt  of  talc 
mica  slates  is  defined  upon  the  map  by  a  chain  of  dots  and  stripes 
of  two  colors,  representing  outcrops  of  serpentine,  and  outcrops 
of  crystalline  limestone.  Were  these  outcrops  ranged  in  more 
than  one  line,  the  task  of  explaining  their  appearance  would  bo 
far  easier.  *  *  ♦  It  looks  as  if  the  serpentine  might  be  a 
subsequent  modification  of  the  limestone.  No  case  is  recorded 
of  the  serpentine  and  crystalline  limestone  of  our  line  being  seen 
in  contact.'^  I  do  not  dispute  the  last  sentence,  but  the  speci- 
mens show  a  variety  of  rocks  in  Radnor  between  tlie  serpentine 
and  limestone,  which  there  occupy,  as  shown  on  my  map,  approxi- 
matively  parallel  positions  a  thousand  feet  and  more  apart — con- 
clusive evidence  that  in  that  part  of  the  line  at  least  they  have  no 
possible  connection. 

The  map  in  C  4  shows,  as  clearly  as  possible  on  so  small  a  scale, 
that  the  line  of  liihestone  outcrops  is  north  of  the  line  of  serpen- 
tine outcrops ;  all  the  limestone  outcrops  shown  are  west  of  the 
west  end  of  the  serpentine  outcrop-*. 

There  is  some  evidence  that  this  serpentine  belt  is  an  altered 
enstatite. 

I  show  a  specimen  from  near  Devon  Inn,  Easttown  township, 
which  seem^  almost  certainly  altered  enstatite ;  and  specimens  of 
undoubted  enstatitti  from  the  Lafayette  belt,  the  serpentine  of 
which  so  strongly  resembles  that  of  the  Radnor  belt,  both  in 
structure  and  accompanying  minerals. 

5.  The  statement,  p.  282  :  ^'  The  east  end  of  this  (the  Easttown 
and  Williamstown  serpentine  belt)  continues  much  further  into 
Montgomery  county." 

This  is  certainly  an  error,  caused,  perhaps,  b}'  confusing  this 
belt  with  that  north  of  it,  as  was  done  in  C  6.  This  belt  ceases 
abruptly  on  the  land  of  Hon.  D.  J.  Morell,  in  Radnor  township, 
Delaware  county,  where  the  contour  suggests  the  possibility  of  a 
fault.  The  lithological  difference  of  the  belts  may  be  seen  by  the 
specimens  produced.  The  northerly  belt  begins  on  the  land  of 
Brooke,  about  one-fourth  mile  northwest  of  the  easterly  end  of  the 
Radnor  outcrop,  east  of  Radnor  station. 

5.  On  p.  138,  a  Mr.  Morely  is  quoted,  without  comment,  as 
stating  that  the  Conshohocken  trap  follows  the  summit  of  Bethel 
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Hill  into  Delaware  county,  terminating  near   Ihe   road  leading 
from  tiie  Lancaster  turnpike  to  the  King  of  Prussin, 

In  fact,  it  is  nowlierc  near  tbe  summit,  but  on  the  south  flank. 
or  at  the  foot,  und  so  far  from  ending  at  the  road  mentioned.it 
extends  several  miles  to  tbe  westward,  its  outcrops  almost  con- 
tinuous. 

7.  P.  140:  "Near  Mr.  Hitner's  house,  Marble  nail,  tliwe 
occurs  a  tliin  bod  of  very  ponderona  rock,  resembling  closely  * 
white  ciystalline  limestone.  It  contains,  however,  hut  a  moderats 
proportion  of  carbonate  of  lime,  and  consists  chifily  of  the  ear- 
bouftte  of  strontia."  Whence  there  U  deduced  a  bond  of  connec- 
tion i>etween  the  valley  limestone  and  the  No.  H  limestone  ©rihe 
valleys  of  middle  Pennsylvania, 

Was  carttonate  of  atrontia  ever  found  there?  la  It  not  the 
well-known  sulphate  of  baryta  ft-om  that  locality  miutaken  for 
carbonate  of  strontia  ? 

8.  P.  382  :  -'An  old  quarry  close  by  the  Spread  Eagle  hotel, 
which  is  now  filled  with  fragments  of  trap  and  rubbish,  shorn 
urpcntine  along  with  the  schistose  matter,  with  a  dip  about 
S.  S5  R.,  and  seemingly  about  36^,  etc." 

"  This  quarry  is  over  the  lino,  in  Delaware  county." 
This  is  an  interesting  contact.  I  regret  that  I  have  been  unable 
to  find  it ;  the  only  quarry  in  that  vicinity  that  I  can  find  is  about 
200  feet  west  of  the  Spread  Kagle.  on  the  north  side  of  the  Lan- 
caster turnpike,  nearly  opjiosite  Pugh's  store;  but  it  contiins  no 
serpentine,  an'l  is  in  Kofjers'  altered  primal  quarried  thence  for 
the  turnpike.  It  was  much  flileil  u])  with  trap  and  rubbish,  but 
has  Ix'Cn  recently  opened  .again.  Old  residents  assure  me  tliat  it 
is  tbe  only  qiinrry  in  Delaware  county  in  tliat  vicinity. 

9.  P.  282:  ".As  soon  as  one  passes  the  creek  north  of  Radnor 
station  *  *  *  t],e  measures  assume  an  unctuous,  schistose, 
partly  ciiloritic  cliarnctcr." 

P.  284  :  "  Fragments  of  chloritic  mica  schist." 

P.  287  :  "  Willistown,  bro.ad  eonchoidal  mica  schist,  containing 
much  chlorile  and  milk  quarts." 

Yet  Prof.  Fr.azor  contends  rijibtly  {Am.  Nal.,  October,  1883, 
p.  1021)  that  this  rc^iion  contains  hijdro-mira  schists  only;  that 
tlie  expression  "  talc  mica  "  is  erroneous,  as  tlie  rocks  contain  no 
talc;  do  tliey  contain  chlorite? 

Dr.  Frazer  says  {Am.  Nat.,  May,  1883,  p.  524) :  "  The  observa- 
tion of  the  intersection  of  the  serpentine  belt  by  the  trap,  which 


1883.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  245 

has  a  more  northerly  trend  in  Easttown,  is  interesting y  hut  not  new." 
My  words  were :  "A  mile  southeast  of  Berw^n,  the  latter  can 
he  seen  almost,  if  not  quite,  in  contact  with  the  serpentine,  the 
trap,  however,  being  on  the  south  of  the  serpentine.  The  same 
is  true  south  of  Paoli,  except  that  the  trap  appears  to  be  on  the 
north  side."  Prof.  Rogers  (p.  168)  speaks  of  this  trap  as 
•'occurring  along  and  outside  the  northern  edge  of  thfe  serpentine, 
in  a  succession  of  narrow,  elongated  dykes,  ranging  more  north- 
east and  southwest  than  the  serpentine.  These  I  have  not 
examined,  but  such  structure  agrees  precisely  with  what  I  have 
observed  of  the  serpentine  further  east." 

This  interesting  occurrence  is  not  upon  the  map  in  C  4 ;  no 
trap  whatever  is  shown  north  of  the  large  serpentine  outcrop 
south  of  Paoli.* 

Dr.  Frazer  (J.  Frank.  Tnst.^  October  1883)  kindly  compares  ray 
criticism  with  those  of  the  good  old  gentlemen  who,  during  the 
war,  criticized  the  army  officers,  from  a  safe  distance  at  their 
comfortable  breakfast  tables.  This  is  not  fair ;  every  observation 
I  have  made  has  been  made  on  the  spot  and  on  foot,  and  in  proof 
of  this  Dr.  Frazer  has  not  pointed  out  a  single  error  of  fact.  Had 
all  the  observations  in  C  6  and  C  4  been  similarly  made,  many 
blunders  like  those  of  serpentine  in  the  Bryn  Mawr  cut,  in  the 
cut  northwest  of  Wayne,  and  on  the  Gulf  road  north  of  Matsons' 
Ford  road,  would  not  have  appeared. 

*'  But  it  is  not  a  fact  that  Rogers'  altered  primal  is  a  well- 
defined  rock ;  on  the  contrary,  a  more  heterogeneous  collection  of 
gneiss,  mica  schists,  hydro-mica  schists,  chlorites,  feldspar  por- 
phyries, clays  and  quartz  slates  than  are  found  in  the  regions 
which  he  colored  as  altered  primal  it  would  be  difficult  to  collect 
from  the  two  hemispheres." — Dr.  Frazer,  J.  F.  I.,  October,  1883. 

I  referred  to  the  rock  described  by  Rogers.  Is  it  not  possible 
that  Dr.  Frazer  has  included,  in  the  above,  adjacent  rocks  which 
Rogers  had  no  intention  of  including,  as  the  scale  of  the  map 
precludes  the  possibility  of  accurate  mapping;  and  the  rocks  men- 
tioned by  Dr.  Frazer  do  lie  adjacent;  but  the  peculiar  rock  here 
shown  and  so  well  descrilied  by  Rogers,  is,  at  least  through  Lower 
Merion,  Radnor  and  Easttown,  very  well  defined  indeed.  Its 
breadth  nowhere  exceeds  800  feet,  I  think,  and  this  on  Rogers' 


^  In  my  leview,  J.  F.  I.,  September,  1883, 1  inadvertently  located  this  in 
Easttown.    It  is  really  in  Willistown. 
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map  would  lie  j'g  ©ran  inch  ;  its  outcrops  nrc  Almost  twiitlnuom. 
and  between,  iU  existence  in  the  lielda  is  constnnt. 

Dr.  Frazer  atlempU  a]oko  foiimk-d  upon  bia  impression  of  ihn 
abaeiici'  of  an  allusion  to  tlie  serpentine  in  Uadnor  iind  Ka»tlo«n, 
in  m.v  criticism  of  C  i.  It  would  have  Ijcen  well  for  litin  to  Imve 
rend  the  paper  ngain.  He  will  find  on  page  33  an  "  allusion  "  to 
the  Bi-rpentiiie  in  Radnor;  on  page  81  a  map  of  the  oiitvTOl»  in 
Radnor  and  some  of  those  in  Easttown. 

I  did  not  descril>e  the  eolielon  elructnre  of  tlie  Berp«ntino  out- 
crop; as  n  theory,  as  I>r.  Prazer  sayfl,  bin,  as  a  f»ot,  the  under- 
ground structure  I  do  not  attempt  to  demonstmte.  Tliai  our 
observnlions  agree  within  limits  that  do  not  affect  tlifi  .(uestion,  is 
shown  in  the  tulile  glvtfn  below. 

The  lines  of  strilte  are  in  port  dedneed  from  the  dip*  given  I'}' 
Dr.  Fi-HKcr,  Vint  it  may  l>e  well  to  tpioto  from  C  4,  p.  218:  "The 
serpentine  •  •  *  wli^im  exiiosod,  it  is  so  fmclured  and  l>roken 
as  to  make  th«  dutemiination  ol"  Ita  dip  very  difficult  or  altogethei 
imposBJbte.  But  ita  strike  cannot  unfrequontly  be  pursued  in 
almost  straight  lines  for  miles," 

For  Lliis  rt>aBon,  iu  raoording  my  observations,  I  prefiired  to 
give  tlie  dip  and  strike  separately— for  the  dip  varies  greatly,  the 
strike  does  not. 


Out.,^,,,.     1  ™J.,  '>-^-^-I-    "^'^-ZZr.""- 

SWlto.  Riind. 

UllTi^roni*. 

1.   linii'eE.'                 1     Nearly      N.TOloSoE 
ulUiuliiui-                 E.  and  \V. 
tiiiitiun.                   1 

Nearly 
E.  aud  \V. 

0  to  20^ 

3.  Si  mile  N.                  i                           N.  70  E. 
W.  of                     1                          N.  81)  W. 

N.  CO  E. 

10= 
liO-  or  0- 

0.  S.  W.   of  N.  70  >:.':■_  N.30E. 
Ultl  Ew'Je                  j 
station.  1                 1                      1 

N.  40  E. 

100      - 

7.  N.  W.  of  1                                       1 

N.  30  to  CO  E. 

Inn.       I  ;  '  '  ' 

9,   Ivifiter,  S.N.  70  E.l   N.  40  K.   i     N.  40  E.  N.  40  E.     J 

oflterwyiiJ  I  !  j  ■ 

A  lino  joiHiiis  llie  (nilcrojiB  0  and  1)  on  ma|)  C  4  is        N.  81  E. 

One  Joining  the  H a daor  outcrops  on  map  by  HopkiliH,  N.  SO  E. 
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Outcrop  3  runs  for  nearly  1500  feet  parallel,  or  nearly  so.  to  a 
lane.  The  bearinpr  of  this  lane,  by  surveys  recited  in  the  deeds, 
is  N.  62°  40'  E. 

Now  if  the  lines  of  strike  given  by  Dr.  Frazer  be  plotted  on  the 
map,  it  will  readily  be  seen  that  while  a  line  about  N.  83  E.  will  cross 
all  of  them,  the  strike  of  all  will  cross  this  line  at  angles  from  23° 
to  43-,  except  the  first.  The  strike  of  the  outcrops,  as  given  on 
the  map,  is  wrong, as  shown  by  Dr.  Frazer's  own  figures;  but  in 
spite  of  this  the  echelon  structure  is  delineated  in  the  two  out- 
crops south  and  southwest  of  Old  Eagle  station,  the  error — making 
them  two  parallel  outcrops — being  due  to  the  fact  that  the  westerly 
one  is  not  over  400  feet  long,  the  easterly  not  oVer  200,  while  on 
the  map  each  is  made  over  1000  feet  long. 

Mr.  Hall  remarks  (Am.  Nat.,  June,  1883,  p.  64T)  that  I  do  not 
account  for  the  absence  of  slates  on  the  north  side  of  the  valley. 
From  the  specimens  exhibited  it  will  be  seen  that  there  are  in  the 
North  Yalley  Hill  slaty  rocks  with  segregated  quartz  closely 
resembling  those  of  the  South  Valley  Hill,  though  it  is  true  that 
as  a  whole  the  hills  are  not  alike. 

I  have  here  specimens  to  illustrate  the  succession  of  rocks  north 
and  south  of  the  Radnor  gneiss  belt. 

I  would  particularly  call  attention  to  the  rocks  immediately 
south  of  the  Radnor  gneiss  belt.  Their  resemblance  to  those  on 
the  north  is  striking,  and  it  seems  worthy  of  further  investigation 
whether  the  belt  of  fine  grained  gneiss  breaking  into  rhomboidal 
fragments  and  connected  with  a  white  feldspathic  rock,  may  not 
be  identical  with  the  eurite  and  adjacent  rocks  on  the  north. 

I  have  also  two  more  specimens  of  the  quartzite  with  supposed 
fucoidal  markings,  one  of  which,  from  the  Old  Gulf  road*  east  of 
Bryn  Mawr,  contains  them  unusually  well  defined. 


\ 
I 


FKOCEEDINGS   OF  THE  ACADEMY    Of  [1931 


November  R. 
The  Presidont,  Dr.  Leidy,  in  tUe  chair. 
Forty-fonr  persons  pretiCDt. 

A  iwper,  entitled  "  On  tlie  Viiliie  of  the  '  NetiretJC '  as  one  of  tlw 
Primary  Zoological  Rrgions.  Iteplicsto  CriticismB  by  Mr.  Alfred 
Kiisael  TVallace  and  I'rof.  Theodore  Will,"  by  Professor  Angdo 
Heilptin,  wns  presented  for  publication. 

On  Visual  Organs  in  Solen. — Dr.  Bekjamin  Sbakp  called 
ntt«ution  to  a  remarkably  primitive  form  of  visuaJ  oi^an  that  he 
bad  discovered  in  the  sipbOQ  of  ihlen  enaia  and  S.  vagina  (tlie 
common  ''razor-tthell "). 

Ills  ntlention  was  directed  to  the  jirobable  i>osw88lon  of  vIkubI  _ 
organs  by  observing  a  luimbcr  of  tbexe  anlmala  which  wen 
cspopcd  in  lar^e  basins  for  sale  at  Nnples.  A  shadow  cnsl  by 
his  hand  onused  the  estendid  siphons  of  the  specimens  on  which 
tlie  shadow  fell,  instantly  to  retrncit.  while  those  not  in  the  shadow 
remained  extended.  Repeating  this  ex|ierin.ent  at  the  Zoological 
Station  at  Naples,  and  t>eing  fnlly  convinced  that  the  retraction 
wns  line  to  the  shadow  and  not  to  n  slight  jiir  which  ii.itrht  liave 
been  the  canse;  he  was  lc<l  to  examine  the  siphon  more  closely, 
anil  he  alJ*o  made  a  series  of  vertical  sections  for  the  purpose 
of  very  minute  study. 

When  the  siphon  of  a  large  Solen  is  cut  open  and  examineil,  a 
nnnibcr  of  fine  blackisli  brown  lines  or  fine  grooves  are  seen. 
These  arc  situated  between  and  nt  the  b:ise  of  the  short  tenlacidar 
prowesses  of  the  esleiiial  edge  of  tlic  siphon.  As  many  as  fifty 
ol  these  little  grooves  "cre  found  to  be  present  in  some  8|ieci- 
mens,  and  some  of  them  were  from  1  to  !■.">  mm,  in  length. 

Wliyn  a  vertical  section  is  examined  these  pigmented  grooves 
are  distinctly  seen,  and  the  cells  of  which  they  are  comi>osed  are 
very  diHferent  from  the  ordinary  epithelial  cells  which  cover  the 
more  pigmenti.'d  parts.  Tliese  latter  cells  are  ordinary  columnar 
epithelial  celln  with  a  large  nncleus  which  is  situateil  near  the 
tunica  on  which  it  rests.  The  pigmented  cells  are  from  one-third 
to  one-half  longer  than  those  just  ileseribcd,  and  consist  of  three 
distinct  parts.  The  upper  part,  or  that  part  farthest  from  the 
tunica,  appears  perfectly  transparent  and  takes  up  about  one-ninth 
or  one-tenth  of  the  total  length  of  the  celt ;  this  part  is  not  at  all 
affectt'd  with  the  coloring  matter  which  was  used  in  coloring  the 
.  whole.  The  second  part  of  the  cell  is  deeply  pigmented  and  con- 
seipiently  opaque ;  it  is  tilled  with  a  dark  brown  or  almost  black 
granulated  pigment;  thi"  takes  up  ahont  one-half  of  the  length  of 
the  cell.     Below  tins  is  the  third  part  cf  this  cell,  consisting  of 
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a  clear  mass,  which  takes  a  sHsfht  tinge  when  colored;  this  is  prob- 
ably the  most  active  part  of  the  cell ;  in  this  is  imbedded  the  large 
oval  nucleus.  This  nucleus  is  sharply  demarcated  and  is  filled 
with  a  granulated  matter  which  takes  a  dark  color  in  borax  car- 
mine, as  do,  indeed,  the  nuclei  of  all  the  epidermal  cells. 

These  retinal  celh,  if  they  may  be  so  called,  are  similar  to 
those  described  by  P.  Fraisse  in  1881  (Zeit«chr.  f.  wiss.  Zool., 
Bd.  xxv),  in  the  very  primitive  eye  of  Patella  coerulea^  the 
principal  difference  being  that  in  Patella  the  transparent  part  at 
the  top  of  the  cell  seems  to  be  a  little  more  extensive.  This  eye 
of  Patella  is  open,  being  merely  an  inva<rinated  part  of  the  epider- 
mis, and  has  no  lense.  In  Haliotis  tubercnlata  we  find  an  open 
eye  also,  but  with  the  addition  of  a  very  primitive  lense.  The 
next  higher  grade  of  eye  seems  to  be  that  of  Fissurella  rosea,  in 
which  the  eye  is  closed  and  possesses  also  a  lense ;  now  in  these 
two  later  forms,  where  we  find  a  lense  present,  the  retinal'cells  do 
not  possess  the  transparent  ends  as  we  find  in  Patella  and  Solen^ 
but  the  |)igment  fills  tile  up[)er  part  of  the  cell  quite  to  the  top. 
This  would  indicate,  he  thinks,  that  the  transparent  part  took  the 
place  of  a  lense. 

No  special  nerve-fibres  could  be  detected  passing  to  these  pig- 
mented grooves.  Nerves  |)assing  to  the  eye  of  Patella  were  also 
wanting,  while,  on  the  other  hand,  distinct  veins  were  found 
passing  to  the  eye  of  HaliotU  and  Fisaurella, 

He  further  stated  that  this  power  of  distinguishing  a  shadow 
would  be  of  great  use  to  the  animal  in  the  struggle  for  existence. 
The  Solen  lies  buried  perpendicularly  in  the  sand  and  allows  the 
siphon  to  project  a  little  above  the  surface.  This  projecting  part 
would,  probably,  frequently  be  bitten  off  by  fishes,  were  it  not  for 
the  fact  that  the  shadow  of  the  enemy  would  give  warning,  so 
that  the  siphon  could  be  withdrawn  in  time  to  save  it  from 
destruction. 

Notes  on  Glaciers  iw  Alaska, — Mr.  Thomas  Meehan  remarked 
that  on  his  recent  visit  to  Alaska  he  noted  that  the  numerous 
icebergs  coursing  down  Glacier  Bay,  always  pursued  their  swift 
downward  course  towards  the  Pacific  Ocean  quite  independently 
of  the  rising  or  falling  of  the  tide.  On  reflection  it  was  evident 
that  this  might  be  due  to  the  greater  density  of  the  cold  glacier 
water  pressing  on  towards  the  lighter  water  in  the  Japan  Sea, 
which  set  its  force  against  the  Alaskan  shores.  It  was,  indeerf, 
incorrect  to  speak  of  a  warm  current  flowing  northwards  in  any 
active  sense.  Warm  water  never  flowed  or  circulated  because  it 
was  warm,  but  it  flowed  under  the  sim|)le  laws  of  gravitation — 
the  heavier  body  pushing  the  lighter  out  of  its  place,  and  the 
lighter  then  being  drawn  backwards  to  the  vacuum  caused  by  the 
movement  of  the  weightier  volume.  The  flow  of  a  warm  current 
in  the  atmosphere  or  in  the  water  must,  therefore,  be  taken  in  a 
passive  and  not  in  an  active  sense;  and  it  was,  therefore,  to  the 
I  17 
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immcnai:  ice-fields  of  Alask:i  llietnHdvcs  tlint  wc  iiav«  to  took  far 
tbfl  singulurl}'  modernte  vlimiiti^  of  southeastern  Alaska,  rathec 
tliari  to  the  mere  action  of  lieatcfl  water  alone,  Tliey  furnUh  tin- 
heavy  power  which  draws  the  warm  current  to  lis  shores.  Wlih 
the  diBappeti ranee  of  these  lingo  gluoiere,  or  the  dlveraiun  ot  ibe 
ImuieiiBe  volume  of  cold  water  to  anotlnv  cbaiind,  llii;  coM  of  ibis 
portionof  Alaska  woul<l  probably  be  as  intense- as  tlint  t^xperii^nced 
along  its  noithern  eoast.  The  distinction  was  one  of  vnst  import- 
ance, and  lie  ventured  an  opinion  lliat  mncli  of  the  disappoinlment 
often  experienced  in  Arolio  navi^^ntion  arose  from  overlooking 
it,  and  in  regarding  tlie  warm  cnrrent  as  tlie  active  agent  in  circu- 
lation. 

In  exnminInK  tlio  Davidson,  the  Muir,  and  other  glaciers,  it  ateo 
occurred  to  him  tlint  there  were  at.'tivc  Bi;eneiea  at  work,  ovcr- 
liioke<l  by  those  nlio  had  made  specialties  of  glacial  stDiljr. 
Bimcalli  the  Mnir  |;lacier,  which  was  said  by  various  authi>riti(« 
to  be  about  four  hnndi-eil  miles  long,  a  large  volume  of  water  wa« 
flowing  in  a  rapid  torrent — this  volume, «n  a  carcf^illy  considered 
guoss,  being  about  one  hundred  feet  wide  with  an  average  dvpth 
of  four  t'eet.  According  to  inlbruiatiou  from  a  white  man  who  liad 
long  lived  with  the  Indiana  of  this  section,  this  subg^luciai  river 
was  flowing  in  about  the  same  volume,  summer  and  winter.  Ttie  . 
mouth  of  this  gla(.-ier  hung  over  into  the  sea,  and  formed  Iceberiga  I 
in  three  ditlierent  modes,  sometimes  the  edge  of  the  glaciur  wouM,  \ 
in  lt«  thinner  sections,  floiit  over  and  be  lifted  off  bj'  tlie  rise  and 
fiili  of  llic  tide;  at  other  times  huge  m.isses  would  break  off  bv 
tlicir  own  weifjlit;  and  at  other  times  the  upper  edges,  which,  bv 
Ihc  nctiiiii  of  running  surl'icc  water,  would  be  worn  into  all  sorts 
of  rough  I'lirms,  wonM  ti>])|)le  over,  rubbing  their  faces  against  llic 
more  soliil  ice,  and  making  a  sound  which  reverberateil  through 
■  Hit  ranges  of  hills  like  peals  of  artillery,  and  wliich  could  ho 
heard  many  miles  away.  There  were  tliousands  of  smaller  ice- 
bergs liont'ing  down  lilacier  lt;iy,  the  most  of  these  evidentiv 
formed  by  liie  latter  mode.  It  was  not  safe  for  the  vessel  on 
which  he  nuidc  Ihe  visit  lii  ii]j]iri);iL-h  nearer  than  a  quarter  of  a 
mile  to  the  face  of  tliis  ghicier.  where  it  anchored  for  a  <lay  in 
orler  to  nnikc  tin-  ex:imiiiati<)n  ;  but  it  was  near  enough, eifpecially 
with  tlie  ;iiii  of  the  ship's  boats  and  good  Deld-glasses,  to  m-ike 
excellent  ol'Servalioiis.  So  far  as  could  be  a.scertaine()  through 
occawiiiniil  deep  lissurcs.  uo  wntei'  came  out  from  under  the  face  of 
the  ghicier  to  the  ocean.  Tlie  mass  of  ice  was  apparently  lying 
flat  on  a  bed  of  roek,  the  ice  Ofeupying  a  width  of  something  less 
tl^aii  iwo  miles,  and  estimated  lobe  uliout  300  feet  I  hick  on  an 
avciagc  of  its  whole  width.  This  would,  of  course,  olistruct  the 
run  of  water  directly  to  the  ocean,  and  thus  we  had  the  lateral 
flow  whieh  diverircd  fiom  the  glacier's  bed  about  four  miles  from 
its  mouth.  'I'iie  I):ivi<lson  glacier, in  I'yrainid  IIarlior,bad  retreated 
from  tlie  occiin,  and  by  eomparing  facts  observed  in  tracing  a 
portion  of  its  ijcd  with  what  was  seen  in  connection  witli  this 


1883.]  NATURAL  8CIBNCBS  OF  PHILADBLPHIA.  251 

torrent  from  the  Muir  glacier,  it  was  evident  that  during  a  glacier's 
existence  the  underflowing  river  might  often  become  dammed,  and 
the  torrent  diverted, carrying  glacial  deposits  to  sections  of  country 
long  distances  away  from  the  track  of  the  glacier,  and  through 
portions  of  country  over  which  glaciers  had  never  flowed.  And 
there  might  be  immense  glacial  deposits  loft  by  a  glacier  constantly 
retreating,  and  after  many  subsequent  3'ears,  by  the  diversion  of 
the  glacial  river,  a  new  channel  and  new  remains  may  be  deposited 
through  the  mass,  even  by  another  distant  and  distinct  glacier. 
This  was  actually  the  case  in  this  instance.  This  stream  had 
torn  its  way  through  immense  hills  of  glacial  deposits,  many 
hundreds  of  feet  deep,  exposing  to  view  the  trunks,  still  standing 
erect,  of  a  buried  forest,  though  not  a  stick  of  forest-growth, 
except  a  few  alders  and  willows,  could  be  seen  anywhere  in  the 
vicinity,  as  far  as  the  eye  could  reach,  and  suggesting  that  the 
original  deposit  was  not  made  by  the  existing  glacier,  the  waters 
of  which  now  tore  their  way  through  tlie  huge  hills. 

The  question  would  now  arise  as  to  the  source  of  the  water 
supplying  the  subglacial  river-bed.  It  would  be  well  to  carry 
some  ascertained  facts  along  with  us  in  this  examination.  An 
iceberg  of  more  than  usual  dimensions  had  got  aground  in 
Glacier  Bay,  and,  having  one  good,  fair  face,  it  was  found  by 
careful  soundings  that  tlie  vessel  could  be  placed  close  alongside. 
At  seven  and  a  half  fathoms,  we  were  able  to  hitch  on  to  the  great 
block,  the  sides  of  which  projected  far  alwve  our  deck.  The 
surface  of  this  berg  exhibiteil,  in  a  small  way,  all  the  features  of 
a  tract  of  land :  lakes,  rapids,  waterfalls,  hills  and  valleys ;  in 
some  places,  earth  and  stones.  To-day  the  course  of  a  water- 
channel  might  be  in  one  direction,  till  a  falling  piece  of  ice  or  earth 
would  block  it  up,  when  a  source  would  be  opened  for  a  new  direc- 
tion, and  the  little  streams,  once  started,  would  form  in  a  short 
space  of  time  wide  and  d«  ep  chasms.  A  piece  of  rock,  by  its 
dark  color  attracting  the  sun's  raj's,  would  sink  deep  into  the 
berg,  while  earth,  porous  and  non-conducting,  would  prevent 
melting;  and  thus  we  would  have  mounds  on  the  berg  where  the 
surroundings,  clear  of  earth,  would  be  melted  away.  The  action 
of  the  sun  on  melting  portions  of  the  berg  was  interesting.  The 
thermometer  was  but  42° ;  jxt  on  any  side  where  the  sun  fell, 
even  at  this  low  temperature,  the  little  streams  and  rivulets  were 
coursing  their  way  to  the  great  ocean  around.  But  on  the 
northern  slopes,  there  were  barely  any  streams,  except  such  as 
originated  on  tlie  sunnier  sides.  In  fact,  it  Wiis  demonstrated 
that  wherever  the  sun  struck  on  ice,  even  at  a  low  temperature, 
the  deposition  of  water  occurred.  What  he  had  carefully  noted 
on  this  iceberg  he  had  before  noted  on  high  mountain  peaks: 
there  would  be  always  some  melting  from  the  face  of  a  snow- 
bank, no  matter  how  low  the  temperature,  where  the  sun  shone 
fairly  on  it,  and  the  water  would  sink  to  the  bottom  of  this  mass. 
On  this  iceberg  there  were  clefts  and  rifls  and  wells  furrowed  by 
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tUe  gathering  together  of  melted  water  into  sin&II  pools  or  Ufc^. 
or  over  where  dnrk  stoucB  bad  aiiiik  liy  the  iigency  of  the  siin'» 
wai'mth  ;  but  in  no  auie  had  the  tiotes  or  envities  penetrated 
wholly  through  the  ii.-el>erg,  except  on  ite  thinneat  outer  edge^. 
The  If^mperatiire  necessary  for  melting  was  reduced  with  tho 
depth,  till  at  length  there  was  not  heat  enongli  to  melt  furllieT. 
Tho  fticts  all  H^ndeil  to  show  that  very  little  water  would 
pnaa  through  a  glacier  hy  way  of  its  aiirtaeo.  Some  may  [tasB 
ov«r  to  the  sidi^s,  and  get  heaeath  in  thnt  way.  hut  the  outer 
ledgtts  of  ice  seemed  to  rest  rery  firmly  on  the  ground,  tut  it  n<!Ct» 
itarily  must  from  its  arch-like  form,  owing  to  the  rivor  bt-nenth 
and  thu  iinmense  wei;;ht  pressing  on  the  edges  of  this  arch ;  only 
occasioniiUy  ean  water  be  admitted  tliut  w»y,  and  acareely  could 
anynlicrB  the  voliinie  so  acquired  he  di^scrlbed  as  flowing  tVom  the 
Bid«  (if  the  main  glacier.  What  bocomea  of  the  melting  snow  i>n 
the  snow-cap  of  the  glacier,  the  continual  and  almost  imper- 
ceptible meltings  under  the  sun's  ln(luciii:c  at  these  heights  T  A 
prevailing  impression  U  thut  ghicler-icn  is  but  snow  which  has 
become  ice  by  the  enurmoun  preHSure  of  so  thick  a  body.  If  this 
be  so,  water  thawid  out  fiom  the  snow  by  the  sun's  rays  oould 
uot  })ercolnte  fur  below  the  surfiwe  of  the  enow,  and  there  eeetns 
uo  way  left  to  account  for  the  river  beneath.  If  this  be  not  so, 
then  the  way  would  be  clear.  With  no  ice  below  the  snow,  wiA 
the  thermometer  hI  the  ground  above  tho  freezing-potnt,  through 
i.ln'  tr'''!'-i!  "■>v:].'l'  of  the  earth  pcotectetl  by  the  snow-cap  from 
w:\j  [Liig  water  would  descend  to  the  surface  of 

the  Tii'iu(it:uii-iiiji,  pitrt  entering  to  furnish  foiintain-ln'ads  for 
siHLdjfs  :lih1  iiiiiU'r^roiind  streams. running  often  hundreds  of  miles 
uw:n  .iiiid  the  Ictlimcc  runuiug  down  un<K'rthe  ice-channel  t'ormed 
by  thu  glacier. 
'  It  sccriis  siK-ii  ii  fiiiruasiimptiou  th.it  this  may  be  so,  tliat  it  is 
vin-th  ivhilc  t->  consider  the  evidence  olferc.l  for  the  Ikilicf  that 
glucicr-iee  is  snow  under  the  pressure  of  its  own  weight.  Snow 
has  l>een  artiflcully  brougiit  under  pressure  to  ice,  but  Kuch  ice  is 
not  tranfilueenl,  as  is  ordinary  crystiulized  ice.  Tlic  ice  of  the 
Alaska  glaciers  is  reuiiirkabty  ele.ir,  and,  when  in  the  proper 
position  against  the  atmosphere,  presents  the  most  lovely  cendenn 
tints  imaginable.  One  of  the  speaker's  plensaiitest  experiences 
was  a  wandering  among  the  wreei;s  of  ieel>ergs  strewn  all  along 
the  sliore.  in  iloona  or'  Itnrtlett  Bay.' 

No  crystal  could  possibly  be  clearer  than  the  fragments  strewn 
everywhere  along  llic  beach.  The  only  difference  observed 
between  this  antl  tho  ordinary  ice  of  eveiy-day  es|M;rience  was 
that,  melting  in  the  mouth,  it  woulii  divide  into  pieces  of  llie  size 
of  peas    before    wliolly    uncongealed.       Again,  from    the    vessel 

'  At  pace  187,  Pn)cep(iin(fR  of  the  Academy,  ISSH,  llood'a  Hay  wag 
inadvei'Luutly  used  for  Iloona  Gay.  Hood's  Bay  is  some  liundreil  miles 
Huutli  of  this  point. 
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anchored  a  quarter  of  a  mile  from  the  face  of  the  Muir  glacier 
the  portion  to  the  southeast  for  a  distance  of  perhaps  a  thousand 
feet,  as  examined  by  the  field-glass,  was  of  a  different  character  to 
the  rest  of  the  face  in  having  a  milky  white,  marble-like  look. 
The  line  of  demarkation  between  this  opaque  and  the  transparent 
ice  was  exactly  defined.  It  was  not  possible  to  get  nearer  for  a 
more  satisfactory  examination,  but  the  conclusion  of  all  was  that 
this  portion  was  compressed  snow.  At  this  point  the  ice-sea  hnd 
to  draw  in,  through  passing  an  intruding  bluff  of  rocks,  and  the 
lateral  pressure  must  have  been  enormous  between  the  bluff  and 
the  soiid  ice.  It  would  be  the  best  possible  opportunity  for  a 
mass  of  snow,  carried  down  from  the  mountain  side,  and  floated 
along  on  the  margin  of  a  wide  glacier,  to  become  ice  if  pressure 
would  ever  do  it.  It  cannot,  of  course,  be  positively  stated  that 
this  opaque  section  was  compressed  snow,  in  the  absence  of 
actual  handling,  but  there  is  little  room  for  doubt  that  it  was.  It 
was,  at  any  rate,  an  opaque  section,  and  wholl}"  diffeient  from  the 
glacier-ice  as  generally  seen.  Again,  from  the  amount  of  air- 
cavities  in  snow,  and  the  resistance  these  must  offer  to  the  self- 
pressure  of  snow,  and  also  from  actual  experience  of  deep  snow- 
drifts in  ordinary  mountain  ranges,  there  is  nothing  to  warrant  a 
belief,  outside  of  an  actual  demonstration,  that  the  pressure  of  any 
depth  of  snow  is  of  itself  sufficient  to  turn  it  into  glacier-ice. 

If  now  we  admit  that  above  the  glacial  snow-line  arid  under  the 
great  snow-cap  there  may  not  be  solid  ice  formed  by  compression, 
but  there  may  be  a  huge  lake  of  water  held  back  by  the  icy 
breast-work  at  the  snow's  edge,  we  may  conceive  of  a  method  of 
forming  the  glacial  sea  quite  different  from  any  already  proposed. 
The  water  must  and  will  flow  out  from  the  edge  of  the  snow-line 
when  the  temperature  is  far  below  freezing-point,  and  form  a 
fringe  of  ice  all  along  the  line.  How  this  is  done  can  be  readily 
seen  passing  under  the  snow-sheds  of  a  mountain  railroad. 

On  the  Denver  and  Rio  Grande  Railroad,  passing  over  Marshall's 
Pass,  14,000  feet  altitude,  as  the  speaker  did  in  May  of  the  present 
year,  the  melted  snow  passed  as  water  through  the  mass  to  the 
bottom,  then  passed  down  the  mountain-side  under  the  snow  to  the 
snow-shed,  where  it  formed  real  glaciers  down  the  railroad — cutting 
under  the  sheds  to  the  railway  track.  The  law  must  of  necessity 
be  the  same  on  a  mountain-top  in  Alaska  as  on  a  mountain-top  in 
the  Rocky  Mountain  region.  Snow  occurring  after  this  icy  deposit 
was  formed,  would  extend  down  the  mountain  over  the  ice,  and 
new  layers  of  ice  wouhl  be  continually  forming  over  the  old  layers, 
or  on  their  edges  with  the  occasional  retrocession  of  the  snow. 
A  |X)rtion  of  the  water  at  the  snow-head  will  naturally  course 
under  the  ice,  and  form  a  channel  beneath.  This  will  increase  in 
width  and  depth  with  time.  In  the  torrent  which  sprung  out 
from  above  the  mouth  of  the  Muir  glacier  myriads  of  stones, 
some  of  them  of  many  cubic  feet  in  size,  were  borne  along  by  the 
muddy  waters.     The  force  of  the  water,  as  well  as  the  added 


851  rEocCEDiNaa  of  thk  ac4dbmt  op  [1883. 

forcB  of  tbe  rolling  stones  against  tlie  roofs  of  the  placicre,  miirt 
c  some  indwnce  on  its  descent,  as  also  would  th«  weight  of 
er  nnder  the  snow  foiining  tiie  cap,  pressing  against  it  at  the 
lii|;heat  point  of  tiie  glacial  departure.  The  roof  of  the  gUcivr 
aliove  the  torrent  would  possibly  get  worn  away  somewhat  hy  tlis 
friction  of  the  torrent ;  but  aa  ice  is  now  known  to  l>e  ductile,  it 
would  bend  down  towards  the  waler  when  any  );rcal  hollowing 
>nt  occurred,  and  get  aid  in  its  downward  flow.  We  may  further 
imagine  fint  under  such  an  explanation  as  this,  the  edgt-ti  of  tbe 
glacier  would  have  mnch  more  of  excoriating  power,  than  wben 
"be  whole  mass  is  spread  equally  over  a  wide  rocky  bed.      • 

In  regard  to  the  existence  of  the  glaciers,  Mr.  Meohan  observed 
that  in  many  instances  there  were  evidences  of  rapid  retreat. 
Davidson's  glacier,  at  tbe  head  of  Pyramid  Harbor,  near  tlie 
mouth  of  tb«  Cbiikat  Kivcr,  in  nbout  lat.  59^,  hail  fallen  back 
several  miles  ftom  the  water  in  the  bay.  naving  but  little  m 
than  balf  a  day  on  shore  at  this  point,  an  effort  to  reach  tbe  moniU 
of  the  glacier  failed  through  taking  a  "short  cut"  tUroogh  a 
forest  of  alder  and  spruce,  lUe  undt^rgrowth  of  the  spiny  fana 
Aorrida  being  almost  rmpaasable.  But  field-glass  observation  from 
the  vepsel,  together  w)th  the  examination  of  the  track  of  the 
retreating  ice,  showed  snucesnive  terraces  of  moraine  maleri»l, 
with  succeeding  generations  of  trees  on  them  in  tbe  supposed 
distance  of  three  miles  from  the  sea  to  the  glacier's  mouth.  Near 
the  glacier  the  trees  appeared  to  be  abont  twenty  or  twenty-flve 
years  old  ;  nearer  the  se.'i ,  from  scvcnty-tive  to  one  hiinilred.  But 
here,  as  in  the  Mnir  glacier,  there  were  evidences  of  frequent 
advances  and  of  retrocession  in  the  glacini  material.  Trees  which 
from  their  size  may  have  been  from  thirtj'  to  fifty  years  of  age, 
would  have  a  deposit  of  twenty  or  thirty  feet  of  material  placed 
around  them,  half  burying  them,  and  then  again  have  it  all  cleared 
away,  leaving  the  dead  trunks  to  tell  the  story. 

Tlie  volume  of  water  now  flowing  in  tbe  line  vacated  by  the 
glacier,  is  not  near  equal  to  the  work  which  has  been  done  in 
former  limes;  and  the  less  quantity  with  tbe  retreat  of  the  glacier 
itself,  while  other  glaciers  not  fifty  miles  away  still  continue  tbeir 
connection  witb  the  water,  sbows  that  local  causes  may  be  at  work 
which  may  either  retard  or  accelerate  a  glacier's  progress.  As 
already  noted,  the  warmth  of  the  atmosphere  near  a  glaciers  mouth 
will,  in  a  great  measure,  depend  on  the  volume  of  cold  water  pro- 
jected into  tbe  ocean — the  gn^ater  the  volume,  the  more  influence 
on  tbe  warm  current  which  must  be  drawn  in  to  take  its  place; 
and  this  is  as  true  of  tbe  atmu.iphere  as  of  the  water.  The  heavy 
cold  body  pushes  the  higher  warmed  air  upwards,  which  bas  to 
take  the  placeof  the  air  which  rolls  forward  towards  tbe  liglnenud 
si»l.  Hence  the  gieater  the  volume  of  eold  air  departing,  the 
larger  and  stronger  the  current  of  ligbter  and  warmer  air  wbicb 
returns  to  the  source  of  motion,  so  the  teroperitture  is  not  low  in 
tbe  vicinity  of  tbe  glaciers.     On  the  iceberg  before  described,  the 
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thermometer  indicated  42°  ;  but  a  quarter  of  a  mile  from  the 
immense  body  forming  the  mouth  of  the  Muir  glacier,  the  tem- 
perature was  60"^.  Tliese  warm  currents,  however,  vary  with  the 
drafts  through  the  mountains.  Within  comparatively  short  dis- 
tances, the  temperature  would  vary  from  between  40°  and  60°  at 
the  time  referred  to.  In  the  winter  season  the  difference  would 
be  the  more  remarkable,  and  hence  a  mountain  or  glacier  torrent, 
cutting  out  for  itself  a  new  channel,  and  making  a  deep  rift  in  a 
mountain,  would  originate  a  new  current — warmer  or  colder,  as  the 
case  might  be — which  must  have  an  influence  on  the  progress  or 
decrease  of  the  glacier  itself.  The  operations  of  these  changes  in 
the  atmospheric  currents  were  very  evident  in  the  vicinity  of  the 
Davidson  glacier.  Sometimes  through  chasms  in  the  mountains 
near,  the  whole  mass  of  timber  on  either  side  would  be  quite  dead 
after  having  made  a  successful  stand  for  from  twenty-five  to  fifty 
years,  by  the  work  of  some  severe  cold  current,  which,  by  some 
local  change,  had  found  its  way  along  the  course.  Near  by,  on 
land  no  better,  quite  as  steep,  and  in  no  way  more  favorable  to  the 
growth  of  vegetation,  the  timber  would  be  perfectly  healthy,  the 
only  difference  being  in  the  freedom  from  the  atmospheric  current 
that  had  destroyed  the  others.  In  short,  the  age  of  the  trees  on 
the  successive  terraces  left  by  the  waters  along  the  line  of  the 
glacier's  retreat,  showed  how  much  had  been  done  within  a  com- 
paratively recent  period,  and  other  attending  facts  showed  that 
local  causes,  induced  by  the  glacier  itself,  may  rapidly  retard  or 
accelerate  its  development  at  various  periods  in  its  existence. 

In  the  retreat  of  the  glaciers,  in  this  part  of  Alaska,  an  alder, 
Alnus  viridis,  was  apparently  the  first  arborescent  plant  to 
establish  itself.  Large  tracts  of  the  drift  would  be  wholly 
covered  by  a  dense,  bushy  growth.  In  time,  however,  many  of 
these  would  advance  to  the  dimensions  of  large  timber-trees, 
surprising  to  those  who  might  have  only  seen  them  as  eight-  or 
ten-feet  bushes  in  other  parts  of  the  United  States  In  the  woods 
bordering  on  the  Davidson  glacier,  the  speal^er  saw  Indians  at 
work  making  canoes  (dug-outs)  from  the  trunks  of  this  alder. 

Favorable  Influence  of  Climate  on  Vegetation  in  Alaska. — In  his 
remarks  on  glaciers  in  Alaska,  Mr.  Thomas  Mebhan  observed  that 
on  the  tops  of  what  are  known  as  ^^  totem-poles  "  in  some  of  the 
Indian  villages,  trees  of  very  large  size  would  often  be  seen 
growing.  These  poles  are  thick  logs  of  hemlock  or  spruce,  set 
up  before  the  doors  of  Indian  lodges,  carved  all  over  with  queer 
characters  representing  living  creatures  of  every  description,  and 
which  are  supposed  to  be  genealogies,  or  to  tell  of  some  famous 
event  in  the  family  history.  They  are  not  erected  by  Indians 
now,  and  it  is  difficult  to  get  any  connected  accounts  of  what 
they  really  tell.  At  the  old  village  of  Kaigan  there  are  numbers 
of  poles  erected,  with  no  carving  at  all  on  them,  among  many 
which  are  wholly  covered,  and  these    all    had    one  or    more 
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trees  ot  Abieg  Silteninn  }[rowiiig  on  tbftn.  One  tree  most  hiin> 
been  about  twenty  jears  old,  and  wan  linlT  (ls  tnll  as  the  polo 
Oil  wliicli  it  was  growing.  Tlio  pole  mny  liavp  iK-en  twenty  fivt 
liigli.  TliL'  roots  had  <l?nccnde<l  tlie  whole  li-ngtli  of  the  ]x>lcs.ani| 
liH<)  )!Oiieiiito  the  ground,  IVom  which  the  larger  trees  nowd^rivnl 
Nourish  men  t.  In  one  cose,  the  root  imd  grown  so  Inrge  as  to  »]>'<' 
tlie  thick  pole  on  one  side  fVom  the  bottom  to  the  lop,  and  this  root 
projected, along  the  whole  length  to  tlie  givund.  about  two  inches 
beyond  the  outer  oireuniference  of  the  pole.  Only  In  an  atmos- 
phere Burcliarg«<l  with  molatare  could  a  seed  sprout  on  the  lop  of 
a  pole,  twenty  feet  rroni  the  groniiil,  and  continue  for  years  to 
'grow  iilnioBt  or  quite  iis  well  us  if  it  were  In  the  ground. 

We  may  also  nnderatand  by  InddcntB  like  these  how  tree-life 
etuliired  ao  very  long  in  this  part  of  Alaska,  and  why  rocky  acdiv> 
ities,  on  which  no  vegetation  at  all  ooiild  exist  in  the  dry  clinuteof 
tlH!  eastern  States,  were  hei'e  (.-lothed  with  a  luxuriant  Iresh  growth, 
BO  thick  that  it  was  almost  impossible  for  one  to  make  &  journey 
through  it.  Indians  had  very  few  trails;  most  of  their  journeys 
were  by  canoes.  At  this  village  he  also  saw  a  bush  of  Lonifen 
tntfi^irrn/a,  which  was  of  immense  size,  ns  compared  with  whnt  he 
had  seen  in  Colorado  and  uther  places.  This  was  at  the  l>Hok  uf 
an  Indian  lodge  and  alongside  of  a  pathway,  cut  against  the 
bili-«i<ie.  The  plant  wua  growing  on  the  bank  Rnd  grew  np 
some  ten  or  twelve  feet,  where  it  bent  over,  KppanmU;  of  its 
own  accord,  and  rested  on  the  roof  of  the  loilge,  it«  numerouH 
branches  making  a  dense  arbor  under  which  the  road  passetl. 
The  stems  ntnr  (lie  ground  wtie,  some  of  them,  as  tliick  as  his 
arm,  and  the  whole  I'laul  was  eovurcd  hy  viry  large  black  berries. 
St<jpping  in  admiration  to  look  iit  and  examine  the  s|H'cime)i, 
broimlit  iHimlitTs  of-Iii.lians  to  si'C  wlijit  was  the  subject,  who 
smiled  pleasaiitly  on  bi'iiig  mail..'  K.  imdcrstand  that  only  the  siglit 
of  !i  liiifre  liiisli  h:id  attracted  tlic  traveler.  Subscrpiently  auotlicr 
speeinicii  was  noted  in  the  woods  on  a  plant  of  tlie  native  hem- 
lock, Al>ie«  MerlriK'ia/in.  In  tlie  woods  the  plant  is  somewhat 
sarmeut.iceons.  It  eonhl  not  climb  a  hemlock  without  assistance. 
This  old  hemlock  was  l>eretl  of  brandies  to  aliout  twenty  feet 
hiiili.  but  tlie  Loin'-i-ru  w:is  abovo  the  lower  branches,  ami  had 
j'lnnievcil  aloii;;  lliein  to  the  extremities,  beyonii  which  it  was 
beautifully  in  liiiit.  It  conl.l  only  linve  Iwn  llierc  by  growiuff  n}. 
with  the  I'leuiloek  wlicn  tli;it  tree  was  voiuig,  and  was  iintbalitV  of 
about  llies;inie  agi>.  The  Iiidi;in  villa^'c  of  Kaigan  is  not  properlv 
ill  Ahiskii,  hut  jiisL  over  the  border  in  liritisb  Columbia,  at  the 
siiiillieiistem  point  of  Alaska,  but  the  climatic  conditions  are 
about  the  same. 

The  following  was  ordorod  to  be  printed  ;— 
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VOTES  ON  GLACIAL  ACTION  IN  NOETHERN  NEW  YORK  AND  CANADA. 

BY  JOSEPH   WILLCOX. 

In  a  former  communication  I  have  noted  some  results  from 
glacial  action  in  northern  New  York  and  Canada.  I  have  recently 
observed  some  other  matters  connected  with  the  same  action,  in 
that  region,  viz.,  in  Lewis,  Jefferson  and  St.  Lawrence  Counties 
in  New  York,  and  in  Canada,  for  a  distance  of  one  hundred  and 
twenty-five  miles  north  of  the  St.  Lawrence  River. 

In  this  territory  all  the  original  soil  appears  to  have  been 
removed  by  glacial  action,  and  that  which  now  remains  there  has 
been  deposited  by  the  receding  glacier.  It  is  thinly  distributed, 
seldom  being  many  feet  in  depth  ;  while,  in  many  cases,  the  rocks 
have  no  soil  upon  them.  All  the  rocks  are  extensively  eroded, 
and  those  which  are  durable  still  remain  smooth — both  above  the 
ground  and  underneath — wherever  I  have  seen  the  soil  removed. 

In  the  country  south  of  the  great  terminal  moraine,  which 
extends  across  our  continent,  the  soil  is  usually  deep,  especiall}'^ 
in  our  Southern  States.  The  top  of  the  rocks,  under  this  deep 
soil,  is  ordinarily  in  a  state  of  disintegration ;  and  the  different 
stages  of  transition  from  hard  rock  to  soil  may  easily  be  observed. 
Loose  stones,  on  top  of  and  in  the  soil,  are  more  or  less  decom- 
posed on  their  surface,  relinquishing  their  substance  slowly,  as 
new  virgin  soil,  for  the  needs  of  vegetation.  Where  the  country 
has  been  extensively  glaciated,  this  condition  .of  the  rocks  and 
stones  does  not  exist,  the  soft  portion  of  them  having  been 
removed  by  attrition,  and,  since  the  glacial  times,  little  disinte- 
gration of  the  surface  of  the  granite  and  Pottsdam  sandstone  has 
occurred. 

If  the  great  ice  sheet  should  have  receded  north  speedily,  b}' 
rapid  melting,  less  material  would,  of  course,  be  deposited  on  the 
ground,  than  in  the  case  of  a  slow  retrogression.  In  the  former 
case  little  would  be  deposited,  in  any  locality,  except  what  was 
already  on  the  ground,  in  the  process  of  transportation. 

Taking  the  country  north  of  Philadelphia  as  illustrating  prob- 
ably the  conditions  prevailing  elsewhere  within  the  glaciated  area, 
I  have  observed  that  north  of  the  great  terminal  moraine  a  large 
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amount  of  silt  lias  btcn  deposited,  ns  moraine  material,  by  tha 
rwcfliiig  glneier,  a§  far  north  as  Trenton  Fsilla,  in  New  York,  but 
not  miifh  farther.  On  the  north  side  of  the  Mohawk  Valley. 
fiom  Ftica  to  Schenectady,  vast  deposits  of  glacifti  drift  may  l« 
Been.  North  of  Trenton  Fnlls  the  deposits  aitpear  to  dimiDiuh 
rapidly  in  qnantity,  so  that  I  observed  no  large  auctiniidntiQiis 
near  the  St.  Lawrenee  River  or  north  of  it.  TLt  &rther  north  I 
proceeded  the  smaller  the  deposits  appeared  to  l>e,  including  the 
oniinary  surface  soil. 

From  the  above  facts  t  consider  there  are  reasonable  grouada 
for  suspecting  that  the  glacier  receded  slowly  from  Pennsylvania 
until  its  southern  limit  was  not  far  north  of  the  Mohawk  River, 
and  then  it  WAS  withdrawn  more  rapidly,  with  increasing  spe«d, 
as  it  proceeded  north. 

Some  geologists  consider  that  there  was  not  a  great  amount  of 
glacial  erosion  accomplished  upon  tlie  rocks  in  Pennsylvania.  I 
believe  that  the  erosion  proceeded  with  much  greater  effect  in 
Camida  than  in  this  State.  While  progressing  fVom  the  north 
the  glacier  wonld  operate  on  the  rocky  surface  of  Canada  during 
a  long  time  before  it  would  reach  the  latitude  of  Pennsylvania, 
Also  diirinjt  its  deciine  it  would  still  continue  its  aijrasion  in 
Canada  long  after  it  had  retreated  from  our  State. 

1  hiive  observed,  in  northern  New  York  and  Canada, that  where 
the  countrj-  is  level  it  is  often  covered  with  Silurian  limestones  or 
sandstones,  but  where  it  is  billy  the  Laureutian  rocks  ubunlly 
prevail.  In  the  latter  c-nse  the  Silurian  rocks  may  have  formerly 
existed  and  been  removed,  as  they  were  more  effectually  exposed 
to  the  glacial  erosion. 

Many  sharp,  angular  stones  are  scattered  over  the  ground  in 
Canada  among  the  rounded  boulders.  These  evidently  have  not 
been  transported  far  from  the  parent  rock,  but  they  nre  siipgestive 
of  the  fact  that,  even  near  the  close  of  the  glacier's  career,  rocks 
were  still  being  torn  into  fragments.  Tliesc  fragments  were 
chiefly  broken  loose  from  tlie  southwestern  poilions  of  the  rocks. 

As  a  shallow  soil  prevails  in  the  district  referred  to,  the  trees 
do  not  obtain  a  deep,  substantial  hold  upon  the  ground;  conse- 
t^uently  they  arc  easily  blown  down  bythe  storms, and  the  forests 
are  filled  with  prostrate  trees,  which  make  travel  a  ditlicnit  o[>er- 
ation  there.     When  the  forests  are  cleared  off,  the  ground  is  in  a 
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very  rough  condition,  A  bole  in  the  ground  indicates  the  place 
where  a  tree  formerly  stood,  while  a  pile  of  earth  alongside 
denotes  the  place  where  the  roots  of  the  prostrated  tree  trans- 
ported and  deposited  the  soil  that  was  in  the  hole.  Large  fields 
may  be  seen,  the  surfaces  of  which  are  almost  whollj-  broken  up 
into  holes  and  piles  of  earth,  by  the  prostration  of  trees. 
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November  13. 
Tlic  Prt-aWent,  Dr.  LsiDi,  in  the  chair. 
Twenty-nine  persons  present. 
The  following  wiia  ordered  to  be  publislicd  ; — 
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DBITD&BT   NOTICE  OF  CHASLES  F.  PARSES 
BY    TSAAO  C.    MARTI  M)A  I.E. 

When  a  mun  tiaa  givfii  to  the  service  of  the  public  good  the 
best  yeHrs  of  Iuh  life,  and  that  life  perhaps  sUorteiied  in  eonse- 
iiueijoe  of  hin  devotion  and  faith  fulness  to  known  duties,  il 
sliould  rest  with  some  survivor  to  so  pliice  iipfjri  thv  historio 
ptifttt  this  reeonl,  thut  perchance  some  disconsolutc  nnd  wcsry 
follower,  ready  to  Enint  by  the  way,  "  seeing  may  take  hnrt 
iigBin."  For  such  a  life  is  a  conspicuous  mark  on  the  highway 
of  honest  endeavor,  and  a  beacon  light  ever  before  the  devoted 
iiH[nivcr  aftiT  truth. 

Hence  I  liiive  iissiuntnl  to  place  herein  a  notice  of  Die  life  nnd 
MTiii-es  of  L'iiarJcs    F.    I'i.rkcr.  lale    Curutor-iii-elnirge  of  this 
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him  but  Li  limitcil  education.  Cliiuh-s,  .is  soon  jis  lie  was  old 
en.mL'li  to  br  nf  aiiy  service,  ivas  !i|.i)rcuticcd  to  boiikbindiiii,'; 
his  liilli.-r  haviujr  lonjr  been  ciij,':iycd  in  that   business. 

He  reiuaiueii  iti  rhil:idel|iiiia  until  about  the  u<re  of  22  years. 
when  he  went  to  liost.m  and  cuiraircd  in  the  same  business. 
After  rcsidinj;  there  :iboTit  two  yeur-  be  married  Martha  Kelloin. 
;nid  in  ISol  left  It'.ston  and  moved  to  Leominsier,  where  he 
opened  a  b.jok-store.  and  carried  on  bookbindinj;  on  bis  owu 
acciiimt.  This  Inisiness  {■uterprise,  not  Iwing  ho  suecessl'ul  as  he 
had  hoped.  W!is  nbaiidotied  in  lSo3.  :iud  he  removed  to  Camden, 
New  Jersey,  where  he  resided  duriiig  the  remainder  of  bi>  life. 
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About  two  years  after  the  death  of  his  mother,  his  father 
married  again,  aud  when  the  father  died  in  1835,  his  widow  con- 
tinued to  carry  on  the  bookbinding,  and  Charles  became  a  partner 
and  assumed  the  management  of  the  business,  subsequently 
conducting  the  woik  on  his  own  account. 

As  a  business  man  he  was  extremely  conscientious  in  having 
his  work  performed  at  the  exact  time  that  had  been  agreed  upon  ; 
and  he  attained  an  enviable  reputation  as  a  neat  workman — to 
such  an  extent,  that  services  in  his  business  which  retiuired  the 
utmost  care  and  nicety  were  sure  to  be  sent  to  him  to  be  per- 
formed, and  he  would  not  undertake  any  kind  of  work  that  was 
expected  to  be  done  in  a  cheap  or  hurried  manner.  Having  the 
oversight  and  employment  of  others  for  many  years,  his  just 
treatment  of  them  always  gave  him  the  choice  of  the  best  work- 
men, and  those  who  were  satisfactory  remained  3'ear  after  year 
in  his  employ. 

During  the  earlier  part  of  his  life  he  did  not  manifest  any 
especial  interest  in  natural  history  ;  yet  for  a  long  time  he  was  a 
companion  of  C.  S.  Rafinesque,  the  well-known  naturalist,  who 
boarded  in  the  same  house.  This  was  during  the  latter  part  of 
the  life  of  Rafinesque,  when  he  was  engaged  in  the  manufacture 
of  medicines,  which  he  contended  were  for  the  relief  of  "  all  the 
ills  that  flesh  is  heir  to."  The  writer  has  repeatedly  heard 
narrated  some  of  the  incidents  in  the  life  of  this  naturalist  which 
occurred  during  those  3^ ears,  and  which  seemed  to  have  made  a 
lasting  impression  on  the  mind  of  our  friend  C.  F.  Parker ;  so 
much  so  that  I  am  led  to  believe  the  love  for  natural  science, 
which  developed  in  the  later  3'ears  of  his  life,  was  from  some  of 
the  seed  then  sown.  One  of  these  incidents,  so  characteristic  of 
the  eccentric  Rafinesque,  may  be  mentioned  here :  Charles  was 
quite  fond  of  remaining  in  bed  at  a  later  hour  in  the  morning 
than  usual  when  he  was  not  expected  to  be  at  his  place  of  busi- 
ness, and  often  entertained  himself  by  singing  some  favorite 
tune;  on  one  such  occasion  Rafinesque  heard  the  usual  melodious 
sounds,  and  went  to  the  room  door,  which  he  quickly  opened, 

exclaiming, 

'*  He  who  sings  in  bed  instead  of  sleeping, 

And  whistles  at  the  table  instead  of  eating, 

Is  either  ci-azy  or  soon  will  be." 

Having  thus  relieved  his  mind,  he  went  away  to  his  own  quiet 
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musingH,  which  he  did  not  eeek  to  brighten  by  such  diiplays  o( 
luvity  or  cheer. 

Very  sooii  after  making  Camden  Ins  home,  Chfirlea  becunif 
interested  in  ponchology,  iilthoujih  he  had  never  seen  n  coUeclion 
of  shells,  nor  known  anything  of  their  scientific  arrangemenl  or 
method  of  atudy ;  neither  was  he  nci]iminted  with  anyone  M 
work  in  that  depnitment  of  natural  hiMory.  His  attention  ftl»o 
became  directed  towards  inseciB.eBptcially  hiittorfliea  and  beetlw, 
and  learning  tlint  a  society  had  lieen  formed  for  their  study,  he 
applied  for  membership  in  the  Entomohtgical  Society  of  Phil»- 
dclphia.and  wna  cleeted  November  II,  1801. 

This  liroiight  him  in  contact  with  men  of  science,  and  gam 
him  an  opportnnity  to  examine  books  and  specimens  that  he  had 
never  known  of  before,  0|jeuing  a  new  life  and  infusing  a  wal 
which  increased  with  advancing  years. 

The  study  of  conchology  and  entomology  opened  the  way  for 
other  branches  of  natural  history ;  and  having  liecome  a  fi-equent 
visitor  at  this  Academy,  he  was  brought  into  intimate  relation* 
with  several  of  its  members  who  were  pursuing  the  atudy  tit 
botany  and  making  collections  of  plants  in  the  iiuuiedinte  neigh- 
borlK.od  of  Philadelphia.  He  soon  became  interested  wilh  them 
in  their  pursuits,  and  took  up  the  same  study  with  especlnl 
zoLil.  Witlinl.he  never  neglected  his  business,  nor  failed  to  keep 
Ills  appointments  and  enuagoments  therein.  He  was  elected  to 
mi.-nilHT;^!iip  in  the  Academy  on  the  29th  of  August,  IHfi.'..  and 
foilliwitli  cLittTcd  heartily  into  work,  for  it  will  be  rcnicmlwrcd 
thai  ill  this  time  the  collections  were  not  well  arranged,  owing 
to  the  limited  si)flcc  occupied, and  the  want  of  means  to  sueiire 
the  services  of  comi>etent  workmen;  so  that  almost  all  of  the 
lalmr  performed  was  voluntary  and  gratuitous. 

His  earliest  labors  in  the  Academy  were  directed  to  the  eon- 
chological  collection,  and  for  seven  years  he  devoted  a  large 
portion  of  the  time  that  could  be  spared  from  his  business  to  its 
systematic  arnmgemcnt,  pre|)aring  and  mounting  during  that 
perioil  about  one  hundred  thousand  specimens,  in  a  style  which, 
for  neatness  and  adnptal)ili(y  for  scientilic  study,  has  not  been 
excelled.  This  labor,  jierhaps  the  greatest  volunteer  work  ever 
done  in  the  Academy,  was  only  finished  a  short  time  lietore  it 
became  necessary  to  pack  the  Academy's  museum  for  removal  to 
the  pteseiit  buiUling;  be  immediately  engaged  in  this  labor,  and 
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had  already  devoted  much  time  to  it,  when  it  became  apparent  to 
his  fellow-members  that  the  Academy  would  be  greatly  benefited 
by  employing  him  permanent!}^  for  a  compensation.  In  1874  he 
was  elected  one  of  the  Curators,  and  on  solicitation  was  induced 
to  partially  give  up  his  business  as  a  bookbinder  and  accept  the 
meagre  amount  which  the  Society  could  afford  to  pay  him, 
giving  in  return  the  greater  part  of  his  time  to  its  work.  The 
entire  museum  was  removed  under  his  direction  and  arranged  in 
cases  in  this  building  in  a  very  short  period — the  actual  removal 
being  accomplished  in  about  a  month,  the  unpacking  and  display 
in  the  cases  in  about  five  months.  He  has  been  annually  re-elected 
one  of  the  Curators  of  the  Academy  at  successive  elections, 
invariably  receiving  the  full  number  of  votes  cast,  however  many 
candidates  were  in  nomination,  thus  showing  the  value  and  appre- 
ciation of  his  services. 

Although  he  continued  his  interest  in  the  study  of  conchology 
and  entomology,  and  made  quite  extensive  collections  in  both  of 
these  departments,  be  seemed  to  have  taken  an  especial  fondness 
for  the  study  of  botany,  which  he  never  afterward  allowed  to 
falter.  He  was  one  of  the  first  to  discover  that  the  ballast 
deposits  in  and  around  Philadelphia  and  Camden  were  prolific  in 
introduced  plants,  and  his  knowledge  of  conchology  sometimes 
enabled  him  to  determine  the  part  of  the  world  from  which  those 
deposits  came,  as  occasionally  fragments  of  shells  were  found 
therein. 

In  one  of  his  journeyings  to  the  swamps  of  Cape  May  County 
he  met  CoeF.  Austin,  the  noted  cryptogramic  botanist,  who  died 
at  Closter,  N.  J.,  a  few  years  ago,  and  who  at  that  time  was 
engaged  in  the  study  of  the  flora  of  New  Jersey.  There  at  once 
sprang  up  a  real  friendship  between  them,  which  increased  as 
time  advanced,  terminating  only  when  Austin  died.  The  interest, 
however,  which  had  been  created  to  endeavor  to  complete  a  list 
of  the  plants  of  New  Jersey  was  not  allowed  to  abate ;  and  for 
several  years  past,  in  connection  with  other  botanists,  the  work 
has  been  approaching  completion  to  such  an  extent  that  a 
preliminary  catalogue  has  been  compiled  by  N.  L.  Britton,  and 
printed  under  the  auspices  of  the  Geological  Survey  of  New 
Jersey,  in  which  the  name  of  C.  F.  Parker  frequently  appeara. 
Probably  no  botanist  has  made  more  frequent  visits  to  the  pine 
barr^s  and  swamps  of  that  State,  nor  collected  so  extensively 
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©r  her  florn,  aa  he  did;  theBame  reiwiy  t»ft  displayed  in  the  work 
or  his  hntiris  everywhere  has  bteneHpecially  noticeable  tn  tlieprep- 
arntiott  of  liis  herbarium  specimens;  they  are  at  once  ctmracter- 
ietlc  and  good, so  much  so  tliat  eschaugoa  were  desired  from  him 
by  llie  noted  botauists  of  the  country,  and  tn-day  his  specimens 
i^nricli  iimny  private  collections  and  herkiricima  of  institutions  of 
the  United  Rtiites  and  Europe.  The  collection  of  New  Jerwy 
plants  which  he  has  leftis  one  of  the  firieat  and  most  jK-rfect  tlrnl 
exists,  iinil  of  itself  is  a  monument  of  patience  and  skill  ot  which 
any  one  might  feel  proud. 

The  aiinnal  reports  of  the  officers  of  the  Aeailemy,  of  lat« 
years,  show  somewhat  of  the  service  be  iiai  rcailered.  ' 
moujiting  of  specimens  presented,  and  their  nrrangemeut.  hat 
beeu  one  of  great  Inl>or,  requiring  skill,  |mtienca  and  care.  The 
neatness  displayed,  so  characteristic  of  the  man,  has  made  tbit 
uoHections  of  the  Academy  of  inestimable  value  to  the  ttelcntific 
world  and  an  ornament  to  the  institution  itself.  Since  occupying 
its  present  building,  lietween  thirty  and  forty  thousand  addition^ 
specimens  of  shells  have  been  received,  all  of  whioh  have  been 
mounted  by  him,  and  nearly  all  outside  of  the  hours  tu  which  he 
was  employed  by  the  Academy,  and  without  compensation.  He 
was  one  of  the  founders  of  the  Conc-hological  Section  and  of  the 
Itotanica!' Section,  and  was  active  in  tlioir  proceedings. 

It  has  well  been  said  he  was  a  horn  naturalist ;  ho  had  a  rjniofe 
eye  and  good  ju'igment  in  perceiving  and  estimating  wpetLllc 
characters,  and  an  oKcellent  memory.  His  knowledge  uf  coa- 
chcilogy  was  probably  almost  as  extensive  as  his  acquirements  in 
botany,  althougli  he  was,  perhaps,  more  widely  known  In  Uk' 
latter  department.  What  he  knew  he  was  always  ready  to  impart 
to  others,  and  the  many  naturalists  who  have  consulted  the  col- 
lections of  the  Academy  during  his  euratorship  invariably  receivt'fl 
from  him  valuable  and  generous  aid. 

The  service  which  he  gave  to  this  Aeailemy,  the  self-sac riHeinj! 
devotion  to  its  interests  ever  manifested  by  liim.  proved  at  last 
to  be  the  weapon  of  his  own  ilestruetion.  In  the  early  part  of 
the  present  year  his  health  rapidly  gave  way,  so  that  he  was 
obliged  to  refrain  from  continuous  work.  The  Council  of  the 
Academy,  mindl'ul  of  his  eminent  services,  unanimously  grant«ii 
him  leave  of  absence  for  the  summer  months,  In  order  that  rest 
might,  if  possible,  restore    his  wasted    energies  and   give  back 
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to  the  Academy  his  invaluable  services';  but  too  late  I  The 
disease  gradually  assumed  a  more  serious  character,  and  at  last 
paralysis  of  the  brain  set  in,  which  terminated  his  life  on  the 
seventh  day  of  September,  1883,  in  the  sixty-third  year  of  his  age. 
My  acquaintance  with  him,  extending  back  nearly  a  quarter  of 
a  century,  has  given  mc  full  opportunity  to  know  his  character 
and  judge  of  his  worth.  Had  he  been  favored  with  good  oppor- 
tunities for  school  education  in  early  years,  he  doubtless  would 
have  ranked  among  the  eminent  scientists  of  the  day ;  yet  the 
record  which  he  has  left  of  overcoming  the  many  obstacles  of 
life,  of  his  rigid  adherence  to  right,  his  extremely  conscientious 
desire  to  be  found  faithful  in  all  his  undertakings,  and  the  work 
of  his* hands  in  all  the  departments  in  which  he  found  engage- 
ment, have  given  him  a  record  and  a  name  which  must  ever 
remain ;  whilst  the  memory  of  his  many  social  qualities  well 
known  to  me  serves  to  make  up  the  triplicate  of  naturalist, 
companion,  and  friend. 


November  20. 

The  President,  Dr.  Lefdy,  in  the  chair. 

Twenty-nine  persons  present. 
The  following  were  presented  for  publication  : — 
*' Notes  on  American  Fishes  preserved  in  the  Museums   at 
Berlin,.  London,  Paris  and  Copenhagen,"  by  David  S.  Jordan. 
"  The  Occident  Ant  in  Dakota,"  by  Rev.  H.  C.  McCook. 
"  Staining  with  Haematoxylon,"  by  Chas.  L.  Mitchell,  M.  D. 
The  death  of  John  L.  LeConte,  M.  D.,  a  member,  was  announced. 
The  following  was  ordered  to  be  printed  : — 
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ON  THE  VALUE  0?  THE  "NBARCTIC"  AS  ONE  OF  THE  FBtHAHY  ZOOLOG- 
ICAL REGIOSS  BELLIES  TO  CEITIfUMS  BY  BE.  AL'RID  fiDSSEL 
WALLACE  AND  PBOF   1HE0D0RE  OILL. 

BY    rBOFE!^M<K  ANUKLO   IIElLI'ItlN. 

.Tbe  aultjuinerl  oiitlflmn  by  Mr.  Alfitit  RuBsel  Waliacp  on  my 
imper  fiilitlu'l  "Oil  thf  Vtihw  i.f  llie  '  Nearotic '  hs  iiao  of  ttic 
riimnry  Zoolwgi<;al  ncgioiw,"  jntbliBliMl  in  the  Pioocodings  of 
tiic  Acarttmy  for  DecPmbtr,  1883,  nml  my  icply  Uitreto,  appear 
in  Ifatitre  un^cr  dfttes  of  Mftrcb  32  jinil  April  2fi  «f  tlits  year:— 

■■■  In  tlic  l'rw«edirtgii  a/  Ike  Arodemy  of  Natural  Sciettcrg  nf 
I'hiladHlpliia  (Peoeinber,  1S82).  I'rof.  Aiigelo  Htfilpi-io  lias  ao 
arliclc  iiiiiliT  thn  ttlH>vii  titlf  in  ivhicli  lie  seeks  to  shoir  tU&l  the 
Niiarctic  And  rultviirctif  slionld  Innii  one  region,  for  wbieli  he 
proposciH  thi-  soitK^nliat  iiwkwind  miiitp  '  Triarcllf  Rugiou,'  or  the 
region  of  Uib  three  northern  contim^nts.  Tho  n-nsons  for  this 
I>rop06Al  Are,  that  In  the  chief  veTtvlirate  vIassus  the  proportion 
of  pcouliiii-  fornis  is  lees  in  bolii  the  Nearttlc  ami  Palnarcttc  than 
111  any  of  tlie  other  regions ;  wliHe  If  these  t*-o  n-^iona  are  cotn- 
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less  importance,  and  if  we  once  quit  these  well-marked  and  most 
natural  primary  divisions  we  shall,  I  believe,  open  up  questions 
sis  regards  the  remaining  regions  whit^h  it  will  not  be  easy  to  set 
at  rest.  There  runs  through  Prof.  Heilprin's  paper  a  tacit  assumf)- 
tion  that  there  should  be  an  equivalence,  if  not  an  absolute 
<»quality,  in  the  zoological  characteristics  and  peculiarities  of  al! 
the  regions.  But  even  after  those  two  arc  united,  there  will 
remain  discrepancies  of  almost  e  jual  amount  among  the  rest, 
since  in  some  groups  the  Neotropical,  in  others  the  Australian, 
far  exceed  all  other  regions  in  thoir  specialt}'.  The  temperate 
and  cold  parts  of  the  globe  are  necos-iarily  less  marked  by  highly 
peculiar  groups  than  the  tropical  areas,  because  they  have  been 
recently  subjected  to  great  extremes  of  climate,  and  have  thus 
not  been  able  to  preserve  so  many  aneient  and  specialized  form-^ 
as  the  more  uniformlv  warm  areas.  But,  taking  this  fact  into 
account,  it  seems  to  me  that  the  individuality  of  the  Nearctic 
and  Paljearctic  regions  is  very  well  marked,  and  much  greater 
than  could  have  been  anticipated;  and  I  do  not  think  that  natur- 
alists in  general  will  be  induced  to  give  them  up  by  any  such 
arguments  as  are  here  brous^ht  forward. 

"Alfred  R.  Wallace.'* 

Reply  to  the  preceding  : — 

"Permit  me  to  make  a  few  remarks  relative  to  Mr.  Wallace's 
criticism  (Nature^  vol.  xxvii,  p  482)  of  my  paper  on  *  The  Value 
of  the  Nearctic  as  one  of  the  Primarv  Zoological  Regions.' 
l^riefly  stated,  it  is  maintained  in  the  early  portion  of  this  paper 
(I)  that  the  Nearctic  '  and  I'ahearctie  faunas  taken  individually 
exhibit,  in  comparison  with  the  other  regional  faunas  (at  least 
the  Neotrojncal,  Ethiopian  and  Au-tralian),  a  marked  absence 
of  pnsiiive  distinguishing  characters,  a  deficiency  which  in  the 
mammalia  extends  to  families,  genera,  and  species,  and  one 
which,  in  the  case  of  the  Nearctic  region,  also  equally  (or  UL^arly 
so)  distinguishes  the  reptilian  and  ampliibian  faunas;  (2)  that 
this  deliciency  is  principally  due  to  the  circumstance  that  many 
groups  of  animals  which  would  otherwise  be  peculiar  to,  or  very 
characteristic  of,  one  or  other  of  the  regions,  are  prevented  from 


'  III  tlie  i)ai)cr  under  consideration,  I  have  given  what  api>c:ir  to  me  s  itis- 
factory  roasons  for  detaching  cctnin  portions  of  the  SouMiwestern  I'liitcd 
Stat*»8  from  the  Nearctic  (my  Triarctic,  and  unitin;;  them  with  the 
Neotropical  i-cgion. 
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being  such  by  rcaaoD  of  their  being  held  in  commoa  by  the  two 
regionn;  and  (3)  tbat  the  Nearetic  find  Palffiarctic  faunns  taken 
oollectivelj-  are  more  clearly  defined  from  any  or  all  of  the  other 
faunas  than  either  the  Nearctic  or  f'altearctic  taken  individually. 
"  In  reference  to  these  points,  Mr.  Wallace,  while  not  denying 
the  factB,  remarks:  'The  best  diviaion  of  tlie  earth  into  noo- 
logic.il  regions  is  a  question  not  to  be  Nettled  by  looking  at  it 
(W)in  one  point  of  view  alone ;  and  Prof,  lleilprin  entirely  omits 
two  considerations — peculiarity  due  to  the  nbaenee  of  widespread 
groups, and  geographical  individuality.'  Numerous  families  and 
genera  from  the  classes  of  mammals  and  birds  are  then  cited  n« 
being  entirely  wanting  in  the  western  hemisphere,  and  which^- 
in  many  cases  almost  sufficient  to  'characterize  the  Old  World 
tts  compared  with  the  New  ' — '  must  surely  be  allowed  to  liave 
great  weight  in  determining  this  question,'  No  one  can  ileny 
tliat  the  absence  from  a  given  region  of  certain  widespri-nii 
groups  of  animals  is  a  factor  of  very  considerable  importance  in 
determining  the  zoological  relationship  of  that  region,  and  one 
that  is  not  likely  to  be  overlooked  by  any  fair-minded  investi- 
gator of  the  snbject.  But  the  value  of  this  negative  ebaractei 
afforded  by  tlie  absence  of  certain  animal  frroups  as  diHtintruisU- 
ing  a  given  fauna,  is  in  great  measure  proportional  to  the  extent 
of  the  iXTSitive  cliaracter — that  furnished  by  the  presence  of 
peculiar  groups  -  and  indeed  may  lie  said  to  be  entirely  depen- 
dent on  it.  No  region  can  be  said  to  be  satisfactorily  distiu- 
gnished  from  another  witliout  its  possessing  l>nth  positive  and 
negative  distinguisliing  characters.  Mr.  Wall.ace  lias  in  his 
several  puhlicationa  laid  considerable  stress  upon  the  negative 
features  of  tlic  Nenjctic  fauna  as  separating  it  from  the  I'ala.' 
arctic  or  from  any  nlher.  liut  he  has  not,  it  appears  to  me.  suffi- 
ciently em|iliasized  tlie  great  lack,  ivhen  rovij)ared  to  ollwr 
/annas,  of  tlie  positive  element,  the  consideration  of  which  is  the 
point  aimed  at  in  the  first  portion  of  my  pai>er,  and  which  has 
led  to  the  conclusions  already  stated— that  only  by  uniting  the 
Nearctic  and  Palieanrtic  regions  do  we  produce  a  collective 
fauna  which  is  broadly  dislinguislied  by  botli  positive  and  nega- 
tive characters  from  that  of  any  other  region.  If,  as  .Mr. 
Wallace  seems  to  argue,  tlie  alwence  from  North  America  of 
the  '  families  of  hedgehogs,  swine  and  dormice,  and  of  the 
genera    Meles.    Kquiis,   /lux,   Gazella,    Muk,   Cricetiin,    Merioiifs. 
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Dipus  and  Hystrix,^  be  sufficient,  as  far  as  the  mammalian  fauna 
is  concerned,  to  separate  that  region  from  the  Palsearctic,  could 
not  on  nearly  equally  strong  grounds  a  separation  be  effected  in 
the  Palaearctic  region  itself?  Thus,  if  we  were  to  consider  the 
western  division  of  the  Palrearctic  region,  or  what  corresponds 
to  the  continent  of  Europe  of  geographers,  as  constituting  an 
independent  region  of  its  own,  it  would  be  distinguished  from 
the  remainder  of  what  now  belongs  to  the  Palaearctic  region  by 
negative  characters  probably  fuWy  as  important  as  those  indicated 
by  Mr.  Wallace  as  separating  the  Nearctic  from  the  Palaearctic 
region.  The  European  mammalian  fauna  would  be  wholly 
deficient,  or  nearly  so,  in  the  genera  Equus^  MoBchus^  Camelus^ 
Poephagus^  Gazella^  OryXj  Addox^  Saiga^  Ovis^  Lagomys^  Tamias^ 
in  several  of  the  larger  Felidse^  as  the  tiger  and  leopard,  and  in 
a  host  of  other  forms.  A  similar  selection  could  be  made  from 
the  class  of  birds  (among  the  most  striking  of  these  the  Fhasi- 
anidse  and  Strulhionidae),  but  it  is  scarcely  necessary  in  this  place 
to  enter  upon  an  enumeration  of  characteristic  forms.  Divisions 
of  this  kind,  to  be  characterized  principally  or  largely  by  nega- 
tive faunal  features,  could  be  effected  in  all  the  regions,  and  in 
some  instances  with  probably  more  reason  than  in  the  case  under 
discussion. 

^^  But  the  question  suggests  itself,  what  amount  of  characters, 
whether  positive  or  negative,  or  both,  is  sufficient  to  distinguish 
one  regional  fauna  from  another  ?  Mr.  Wallace  states :  '  There 
runs  through  Prof.  Heilprin^s  paper  a  tacit  assumption  that  there 
should  be  an  equivalence,  if  not  an  absolute  equality,  in  the 
zoological  characteristics  and  peculiarities  of  all  the  regions.' 
Is  it  to  be  inferred  from  this  quotation  that  Mr.  Wallace  recog- 
nizes no  such  general  equivalence  ?  Is  a  region  holding  in  its 
fauna,  say  from  15  to  20  per  cent,  of  peculiar  or  highly  charac- 
teristic forms,  to  be  considered  equivalent  in  value  to  one  where 
the  faunal  peculiarity  amounts  to  60  to  80  per  cent,  f  If  there 
be  no  equivalence  of  any  kind  required,  why  not  give  to  many  of 
the  subregions,  as  now  recognized,  the  full  value  of  region  ? 

"  Surely,  on  this  method  of  looking  at  the  question,  a  province 
could  readily  be  raised  to  the  rank  of  a  full  region.  In  the 
matter  of  geographical  individuality  little  need  be  said,  as  the 
circumstance,  whether  it  be  or  be  not  so,  that  the  temperate 
and  cold  parts  of  the  globe  are  necessarily  less  marked  by  highly 
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peculiar  giotips  tlinn  tlic  trii])ieul  hiciib,  lipcHUBe  tlivy  have  b?eii 
recenlly  mibjccU'tl  to  gifot  (ixlrcun-s  or  tlimfiU','  does  not  aflptl 
ihv  present  issue,  weiug  that  tlic  jn'culiaritj'  U  greatly  increafxt) 
by  unltltiK  tlie  two  icgions  in  ciuestlon ;  nor  does  it  diivctly  Rffei-i 
tli«  iiUL-atluu  of  tUe  Netii'c-tltvPtdirarotlc  reliitionaLti). 

"The  eecond  |iHrt  of  my  iiK)mt  deitls  with  the  exAminntiun  »r 
tlir  rei^tiliun  mid  nniiihibinu  fniTUiw,  uiid  the  geni'ral  coiicluciuii 
nri'ivvd  nt  in;  'That  Uy  the  community  of  its  mnniinalinii. 
iHttmehiaii  mid  reptiliati  elinractiTs,  the  Kenrctio  fanua  (esclu- 
iltng  therefrom  the  lut-iil  riiiiiias  of  the  Sonornn  and  Lower  Cali> 
fonilan  silliregionB.  which  are  Ntotropieal)  is  shown  to  he  of  a 
dUthu'tively  Old  World  tyjie,  and  to  he  indiBsoluhly  Ihiketl  to 
the  FuliL-aretiu  (of  whicli  It  forui!!  only  a  lateral  extension).' 
TowitriU  thin  etitiuhitiioii,  whiuh,  it  ia  cluimed,  it  also  burue  out 
hy  the  hind  and  fn^sh-walcr  uioltii^en  and  the  butterflies  among 
iiiKeetx,  1  am  iiow  li)ip{>y  to  add  tho  further  testimony  of  Mr. 
Wallace  (overlooked  wbeu  preparing  my  article)  respecting  tlw 
Cohofjtera    ('  Dietribiilion.'    '  Eucyel.    Britann.,'    '.Hh    td.,    vii. 

"As   regards  the   iiamt?  ■  Trlarelic,'  by  which   I'  intended  tu 
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lates.  Prof.  Heilprin  being  a  skilful  dialectician  and  well 
informed,  has  submitted  a  prett}^  argument  in  favor  of  the  union 
of  the  North  American  or  '  Nearctic  '  and  Eurasiatic  or  *  Pala^- 
arctic'  regions  ( Proc.  Acad.  Nat.  Sri.  PhiL^  1882,  pp.  316-334, 
nnd  Noture,  vol.  xxvii,  p.  fiOO),  but  Mr.  Wallace  has,  with  perfect 
justness  it  seems  to  me,  objected  to  his  proposition  {Nature,  \o\. 
xxvii,  pp.  482.  483).  As  Prof.  Heili)rin's  arguments  have  not 
been  entirely  met,  however,  permit  me  to  submit  some  further 
objections  to  his  views. 

"  Prof.  Heilprin  has  contended  *  (1)  that  by  family,  generic, 
and  specific  characters,  as  far  as  the  mammalia  are  concerned, 
the  Nearctic  and  Pahearctic  faunas  taken  collectively  are  more 
clearh'  defined  from  any  or  all  of  the  other  regions  than  either 
the  Nearctic  or  Pala^arctic  taken  individually  ;  and  (2 )  that  by 
the  comAinnity  of  family,  generic  and  specific  characters  the 
Nearctic  region  is  indisputably  united  to  the  Palajarctic,  of  which 
it  forms  a  lateral  extension.' 

*'  Prof.  Heilprin  has  formulated  these  conclusions  after  a  sum- 
mar}'  of  the  families  and  genera  common  and  peculiar. to  the 
regions  in  question. 

'^As  to  families  Prof.  Heilprin  has  presented  the  following 
figures  t  — 

All.  Peouliar. 

Nearctic, 26  1 

Palflearctic, 36  0 

Oriental, 36  3 

Australian, 22  8 

Ethiopian, 44  9 

Neotropical,  .....  31  8 

"  The  proportions  of  peculiar  genera  to  the  entire  mammalian 
faunas  of  the  several  regions  are  stated  to  be  as  follows : — 


Nearctic,  .... 
Paliearctic,  .... 
Oriental,  .... 
Australian,  .... 
Ethiopian,  .... 
Neotropical, 

**  The  question  may  naturalU'  recur,  why  the  line  which  sep- 
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arates  '  regions  '  from  '  subregioDB  '  elioiild  be  dmwn  betneeo  36 
and  id  per  cent.  itUher  thau  between  46  and  63  or  &t  percent., 
or  cveu  between  G4  and  78  per  cent  Prof.  Heilprin  has  not  told 
lia  ffby,  and  I  am  unable  to  appreciate  tbe  reason  thereror. 
Surely  it  is  not  sulDcient  to  answer  by  simply  asking  tbe  question 
pnt  in  Nature  (p.  OOB). 

'^llHt  an  analysis  of  more  (but  only  approximately)  correct 
ligiin^B  and  a  more  logical  c  lass  i  Heat  ion  of  mammals  than  that 
itdopted  by  Prof.  Heilprin  reveal  factors  materially  contravening 
the  tubular  etatcments  of  that  gentleman. 

"  First  we  must  exclude  tbe  marine  mammals,  because  their 
dintribntion  and  limitation  are  determined  by  ottivr  factom  tlisD 
those  which  regulate  the  terrestrial  ones.  A  consideration  then 
of  the  terrestrial  forms  leads  to  the  following  results  ; — 

"Tbe  Arctnmerican  or  Nearctio  rcgiou  has  twenty-sevea 
families,  of  whioh  eleven  are  not  shared  with  Eurasia  aud  four 
are  peculiar ;  it  has  sixty-eight  genera,  of  which  forty-five  do 
not  enter  into  Eurasia. 

"  The  Euraaiatic  or  Palffiarctic  region  has  thirty-two'  famlliea, 
of  wMch  seventeen  are  excluded  from  North  America,  and  it 
possesses  eighty-nine '  genera,  of  which  sixty  have  tiiilcd  to  become 
develoj>ed  in  America. 

'*  Sucli  contrasts  will  more  than  compare  generally  with  those 
existing  between  Eurasia  and  India,  and  even  between  tbe  ■  Tri- 
arctic  '  or  '  Iliiiaretic  '  and  Indian  •  regions,'  and  tbe  same  de- 
dtruutive  process  by  wliich  the  northern  regions  are  abrogated 
would  entail  the  absorption  of  tbe  Indian  as  well  into  a  iieteru- 
geneou.^?  whole.  The  tlirce  can  in  fact  be  well  united  (as  Ca^nogica), 
aud  contrasted  with  a  group  (Eoga^aJ  eonaiating  of  tbe  African, 
Soutli  Americim,  iind  Australian  regions,  as  I  long  ago  urged 
I  Ann.  and  May.  A'al.  Hist.  [4],  xv, -251-255,  1875),  but  the  claims 
of  each  to  be  considered  as  '  regions  '  or  ix'alms  are  not  therobv 
ail'ecteil.  "  TuEo.  (Jill. 

"  Smil/it<itii</)i  IiutitalioH,  Wai/iiiiijt<^n,  May  Vi." 

The  above  criticisms  of  Prof.  Gill  fall  into  two  distinct  cule- 
gorics,  which  may  be  conveniently  furinulated  as  follows  :^ 

'  Tlii'KU  arc  tlic  grou|>3  admitted   by  I'ruf.   lleiljiiin,  exclusive  of  liie 
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1.  Accepting  the  data  as  given,  are  the  conclusions  drawn  from 
them  necessarily  correct  ? 

2.  Are  the  data  themselves  correct  f 

The  first  of  the  questions  is  answered  by  a  negative  in  interro- 
gation, if  so  it  may  be  termed.  Prof.  Gill  objects  to  my  (?)  method 
of  distinguishing  between  the  larger  and  smaller  zoogeograpkical 
divisions,  and  pointingly  submits  that  "  The  question  may  natur- 
ally recur,  why  the  line  which  separates  *  regions '  from  *  sub- 
regions  '  should  be  drawn  between  35  and  46  per  cent,  rather  than 
between  46  and  63  or  64  per  cent.,  or  even  between  64  and  78  per 
cent.  Prof.  Heilprin  has  not  told  us  why,  and  I  am  unable  to  appre- 
ciate the  reason  therefor.  Surely  it  is  not  sufficient  to  answer  by 
simply  asking  the  question  put  in  Nature  (p.  606)."  The  problem 
here  stated  is  certainly  one  that  does  not  admit  of  a  ready  logical 
solution,  and  one  which  the  writer  has  never  attempted  to  solve ; 
nor,  as  far  as  he  is  aware,  has  its  solution  ever  been  effected  by 
any  other  writer  on  zoogeography.  78  is  indisputably  as  near  to 
64  as  this  last  is  to  46,  and  but  little  less  near  than  46  is  to  35 ; 
and  if  one  or  two  more  terms  be  added  to  the  series,  it  may  still 
be  contended  with  equal  justice  that  46  holds  approximately  the 
same  relation  (in  this  sense)  to  35  as  35  does  to  25,  and  25  to  15 
as  15  to  5,  and  so  to  either  end.  So  far,  well  and  good.  But  the 
fact  still  remains,  nevertheless,  that  a  region  whose  fauna  is  char- 
acterized by  90  or  78  per  cent,  of  peculiarities  is  eminently  well 
defined  from  any  and  all  other  regions ;  that  one  whose  peculiar- 
ities amount  to  64  or  46  per  cent,  is  considerably  less  well-defined; 
and  that  another,  where  the  peeuliaritj'  amounts  to  only  15  or  10 
per  cent.,  is  still  less  well-defined,  and,  in  fact,  scarcely  defined  at 
all.  If  a  line  of  division  or  separation  is  to  be  drawn  at  all  it 
must  be  drawn  somewhere,  and  this  somewhere  must  be  dictated 
in  great  part  by  common  sense. 

As  regards  the  second  question  (2),  Prof.  Gill  is  much  more 
emphatic  in  his  (negative)  reply.  In  the  first  place,  it  is  pleaded 
that  the  marine  mammals  ought  to  have  been  excluded  from  any 
analysis  bearing  upon  the  subject  of  zoogeography,  '^because 
their  distribution  and  limitation  are  determined  by  other  factors 
than  those  which  regulate  the  terrestrial  ones."  But  surely  if 
these  forms  are  to  be  excluded,  we  might  for  almost  identical 
reasons  exclude  the  birds,  since  in  the  distribution  of  this  class 
of  animals  factors  are  involved  which  are  in  no  way  operative  in 
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the  (lisperHal  of  ae vera)  other  clasaca  of  lnn<l  niiimnla,  nudiwlkt 
mammalH,  rei>lil(!«,  iiiollii3k»,  etc.  Anil  jct  it  is  Inrgdy.  inil«c(l  it 
mtgbt  bo  miA  nlmost  whollj',  tTjion  tlio  diatrihution  of  birds  tliit 
the  principles  of  icoof^fOjirnphy.  wjili  it«  oxifting  cltuwillration. 
were  originally  sketched  out.  Qmtiting,  however,  for  tlie  sake  of 
nrgumont,  the  Justice  of  plea  made,  are  the  rt-sulta  ia  nur  iraji 
nintcriillly  aCTeetud  or  altered!'  Must  eniphnti(.-»Uy  not,  w  will 
be  made  manifest  by  un  esamlniitioii  of  the  accoiRpHnying  tnhlo. 
whei-e  Ihu  originul  and  now  (or  rediici^d)  datii  fire  pUct^i  iniinitli^ 
att'ly  under  each  other  : — 

Of  SG  Nearetic  rnmilles  (land  and  uiarliie)  id  are  alen  Ptifietircllc 

=  74  per  cent. 
Of  23  Nenrutiu   faiiiili.-s   (litnd  only)  IC  nn-  rilso    I'.ilnn relic-  = 

10  iwrceiit. 
Of  14  Nearetic  tfoncm  (land  and  marine)  3o  are  also  PaJtcarctic 

=^  47  l>er  cent. 
Of  62  Nearetic  genera  (land  onlyi  iK  are  also   Paltvai-elic  = 

42  per  cent, 
or   74  Nearetic  gen.-ru   (limd    mid  nmriii<0   ir.  un-   peculiar  = 

35  per  cent, 
or  (12  Nt'iirclie  genera  ( Iniid  only)  2S  arc  iiccnlinr  ^  3T  percent. 

■  Xi-nn.-tic  t£vneni  (hii'iljiml  niiirini.-)  coniiirisf.' 
rr  .■.-lit.  of  tlio  entire  number  (■>-,<*)  of  spi^eics. 
\v:n-iMi-  -eneni  (htnd  only )  compris,-  .^T  >p.ri.>'. 
III,.  ..ntire  nuniLor  CJ'm)  of  hind  sp.rics. 
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Here  ngain,  therefore,  the  varintion  is  reduced  to  an  insignifi- 
cant amount — to  4  and  2  per  cent. 

It  has  been  further  objected,  tliat  "  a  more  logical  classification 
of  mammals  "  than  that  wliich  has  been  followed  in  my  paper, 
would  reveal  facts  materially  contravening  my  tabular  statements, 
but  J* rof.  Gill  fails  to  inform  us  what  this '' more  logical  classi- 
fication '■  may  be,  and  it  tiierefore  becomes  impossible  to  theorize 
on  his  premises.*  The  distinguished  naturalist  of  Washington  is, 
however,  certainly  in  error  when  lie  maintains  that  the  Arctamer- 
ican  fauna  has  4  (instead  of  2 — Ilaploodontidse  and  Zapodidse — 
or  at  the  utmost,  including  the  not  generally  recognized  Antilo- 
capridse.S)  peculiar  families;  nor  can  we  understand  from  his 
data  how,  if  29  Eurasiatic  genera  are  represented  in  Arctamerica, 
only  23  Arctamerican  genera  are  developed  in  Eurasia. 

From  what  has  already  been  said  it  will  be  seen  that  there  is 
nothing  in  cither  Mr.  Wallace's  or  Prof.  Gill's  arguments  which 
might  tend  towards  altering  my  views  on  the  question  at  issue  ; 
and  I  must  therefore  still  maintain,  in  the  face  of  the  evidence  . 
before  us,  that,  in  my  judgment,  there  is  not  even  the  shadow  of 
a  peg  upon  which  to  hang  the  Nearctic  (as  distinct  fiom  the 
Palsearctic)  region  of  zoogeographers. 

'  There  can  be  no  doubt  that  certain  einendationB  to  the  claBsification 
followed  might  have  been  advantageously  made  ;  as,  for  example,  by  the 
introduction  of  the  genus  Cariucvs;  but  the  veiy  few  alterations  tliat 
could  have  been  buggested  ihiough  the  works  of  the  most  recent,  and,  as 
usually  recognized,  most  compi^tent  authorities  on  the  subject  of  the 
jnauimaliu,  wuu'd  pioduce  no  really  appreciable  difference  iu  the  result. 
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Tiie  President,  Dr.  Lkidy.  in  the  cliair. 
Fortj-two  persons  preeont. 

Noll'  oil  Two  New  California  Spiders  and  their  Nesls. — 1U(. 
Dr.  MoCoOK  presented  h  small  collection  of  spiders  receive  ttrm 
Mr.  \V.  G.  Wright,  San  Bernardino,  Cal.,  mailed  November  IS. 
One  of  these  came  within  a  nest,  and  is  a  Salttgrade  spider, 
probably  an  AUu».  The.  nest  is  a  rare  one,  and  was  so  hsppllj' 
placod,  br  thc!  builder,  on  a  lirancU  of  sagebrush  {EfAvdra 
anlinyphiUUica),  that  it  wtis  piv:<erve<l  intact.  It  is  tbc  only  one 
which  Mr.  Wright  had  seen  in  site.  Another  neat,  which  be 
had  no  doubt  was  tho  same,  he  had  obsorved  torn  riroiii  its  place 
by  Homo  bird,  as  material  for  the  con§tr<iction  of  a  bird's-nest 

Nests  somewhat  similar  are  habitually  made  by  Fennsylvani* 
Salti^rades  upon  rir  among  leaves  whioh  shrink  np  as  they  die 
and  tear  the  spinning  work  so  as  to  destroy  the  siiecimen.  The 
one  exhibited  was  lu  perfect  condition.  It  is  the  tent  and  egg-neal 
of  the  species  which  was  alive  within  It,  and  the  spenker  tbooghl 
to  be  new.  It  is  a  large  example, flve-eigliths  Inch  in  hody-leiig^, 
stout,  till?  legs  of  moderate  thickness,  the  whole  animitl  eovered 
floHcly  witli  grayish  white  haira,  the  skin  beneath  being  blaet. 
Dr.  MeCuok  named  the  species,  provisionally,  Attus  opifex,  with 
11  doul>le  reference  to  the  discoverer  •  Mr.  Wright )  and  the  adinir- 
able  ho  use  w  light  qualities  of  the  aranead  herself.  The  nest  U 
uxleniiilly  :ui  cgg-shii])e(l  nuiss  of  white  spinning-work,  three 
iuchi's  long  by  two  and  oue-half  inches  wide.  The  outer  part  con- 
sists of  11  niiiHs  of  line  Kilken  lines  crossing  in  all  directions  and 
Insheil  to  the  twigs  within  which  it  is  enclosed.  This  maze  sur- 
rounds a  sac  or  cell  of  ihickly-woven  sheeted  silk,  irrewtiUrly 
oval  in  shai}c,two  int'ljes  long  by  one  inch  wide,  and  also  attached 
to  the  surrounding  twigs.  At  the  bottom  this  cell  or  tent  is 
pierced  by  a.  circular  opening  whicli  serves  the  spider  as  the  door 
of  Ijit  <]i>n)ieik'.  It  is  the  hnbit  of  her  genust  to  live  and  hibernate 
within  such  a  silken  iiest.  Against  one  side  of  the  tent  within 
is  spun  a  leiitic'Ular  cocoon  (double  convex)  of  thick  white  silk. 
within  whicli  tlie  eggs  were  placed.  The  young  spiders  when 
i-eceiveil  had  escaped  from  thc  cocoon, and  occupied  the  [>ackage- 
box.  Tliey  arc  about  onc-ciirhth  inch  long,  resembling  the  motlier, 
but  less  heavily  coated  with  gray. 

This  collection  also  contained  three  specimens  (9)  of  the 
genus  Pucelia,  as  defined  by  Thorell."     This  genus  belongs  to 
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the  famil}'  Oxyopoidce  of  the  Citigrade  spiders,  to  which  it  is 
doubtless  properly  relegated  in  spite  of  certain  analogies  with 
the  Attoidae  (Saltigrades)  on  the  one  hand,  and  the  PhilodrorainaB 
(Laterigrades)  on  the  other.  Mr.  Wright  calls  them  "jumping 
spiders."  Hentz,  who  describes  several  species  of  Oxyopes^  says 
that  0.  salticiis  leaps  with  more  force  and  vivacity  than  an 
Altus.^  Of  0.  viridans  he  thinks  it  possible  that  the  mother 
carries  its  young  like  Lycosa,  This  family  of  spiders  is  arboreal 
in  habit,  is  found  on  plants,  with  their  legs  extended,  thus  dis- 
guising themselves  atler  the  manner  known  as  "  mimicry,"  and 
springing  upon  their  prey.  The  cocoon  is  usually  conical,  sur- 
rounded with  points,  placed  in  a  tent  made  between  leaves  drawn 
together  and  lashed,  and  is  sometimes  of  a  pale  greenish  color. 
O.  viridana  will  make  a  cocoon  suspended  mid-air  by  threads 
attached  to  the  external  prominences,  which  she  will  watch 
constantly  from  a  neighboring  site.  Dr.  McCook  believed  the 
species  presented  to  be  new ;  the  body-length  is  fourteen  milli- 
metres ;  legs  long,  tapering,  many  long  spines.  The  body  is 
yellow  and  pale  yellow;  the  cephalothorax  striped  longitudinally 
with  bright  red  streaks;  the  abdomen  marked  above  with  red 
bell-shaped  and  angular  patterns,  and  beneath  by  red  streaks ; 
the  sternum  red,  the  legs  yellow  with  red  rings  at  the  joints.  The 
species  was  named  Pucetia  aurora^  because  of  the  bright  red 
streaks  upon  the  yellow  background,  suggesting  "  the  daughter 
of  the  dawn." 

According  to  some  field-notes  forwarded  by  Mr.  Wright  since 
the  above  was  in  print,  Pucetia  aurora  is  rather  abundant  in  a 
limited  locality.  The  nests  are  uniformly  upon  bushes  of  Erio- 
gonum  corymbosum^  and  several  specimens  of  them  were  sent. 
The  nest  is  hung  from  three  to  four  feet  from  the  ground,  and, 
being  upon  the  topmost  twigs,  is  easily  seen  from  a  distance. 
The  cocoon  is  a  straw-colored  sphere  or  ovoid,  five-eighths  of  an 
inch  in  diameter.  It  is  covered  externally  with  various  pointed 
rugosities,  from  which  numerous  lines  extend  to  the  adjoining 
foliage,  and  into  the  maze  of  right  lines  which  extends  below  the 
corymb  of  the  plant  upon  which  all  the  specimens  sent  are 
attached.  This  retitelarian  snare  doubtless  serves  as  a  tem- 
porary home  for  the  young  spiders.  The  cocoon  has  no  suture, 
the  spiderlings  escaping  by  cutting  the  case,  which  is  thick  and 
closely  woven.    No  floss  padding  was  found  inside  of  the  case. 

Upon  approaching  the  nest,  the  mother  is  usually  seen 
hovering  over  the  young  spiders,  or  guarding  a  new  sack  of 
eggs.  She  lays  two,  and  sometimes  three  broods  on  one  twig. 
Sometimes  the  young  ones  will  be  still  in  the  old  nest,  while  the 
mother  is  guarding  a  new  bundle  of  eggs  immediately  adjoining 
the  old  one.  In  no  case  were  any  young  ones  seen  on  the 
mother^s  back.     The  mother  stays  close  by  her  nest.     If  the 
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s[>itlorlings  Iw  lintcbed,  Bbe  will,  perhaps,  drop  ilowu  a  foot  o- 
it'  n  first  BfTort  to  capture  Ler  l>e  not  siicceserul ;  Imt  will  not  (Imp 
to  tiiD  ground,  iiiilesR  forced  to  do  so.  If  fjunrding  ber  cgga,  «far 
must  be  forcibly  separated  froDi  tlie  cocoon.  The  young  onen 
tiiiie  silarin  sootier  than  tbcir  tnotlier ;  tbey  drop  down  a  fe« 
incbe? — or,  at  times,  two  feet — every  one  on  it»  tiny  thru^. 
forming  n  pretty,  swaying  fringe.  In  n  few  momout^,  if  all  i» 
still,  they  climli  up  ngtiin ;  but  if  frigtitfnett,  wilt  drop  to 
ground,  find  run.    Tlie  little  ones  in  such  caao  do  not  jump. 

it  in  a  further  iiiti.' resting  faet  in  so-enlle<l  "  mimicry  "  that  of 
several  examples  r»f  /'.  aurora  seen  by  Mr.  Wright,  onv  fomid  on 
a  green  bush  was  in  color  atraont  wholly  green,  with  Hcaroolyii 
trace  of  red  ;  while  two  fonnd  on  a  hoary-white  bush  h.aii  simu- 
lated the  white  eolor  of  their  habitat.  The  ^pet-imens.  asde^cribnl 
above  by  Dr.  MeCook,  appro.ich  in  coloration  the  prpvailinp 
hue  of  the  fCriogonnm  on  which  they  were  nested,  snd  he  wa* 
Inclhied  to  think  timt  this  is  the  normal  color  of  the  adult,  which 
ia  taken  on  as  the  aniniat  roalnres;  indeed,  as  the  green  and 
whiilah  Biiecimens  were  not  sent  to  him,  he  would  be  inclined  to 
think  (awaiting  further  evidence)  that  those  colors  may  liar* 
been  due  to  Immature  age.  At  least, the  tendency  to  aiieh  colors 
ia  strong  lu  young  spiders.  However,  the  fact  of  minik-rj'  i8  not 
improlmW,  as  Ttr.  iUeCuok  had  observed  it  in  otir  aatln 
Lnteri  grades. 

From  tlie  t^iinii'  genlli-nia.u  nml  loralily.  Dr.  McCook  liad 
reei-iveil  a  9  s|n<.iiiu'ii  i>l'  -I';//"/  •■  /'n'-iula,  vh'icli  is  thus  loc.iteil 
upon  thf  I'lH'ili.'  (■'.iist.  divine  I'liiw  h.-autifid  and  interestiii|r 
>imlrrii  e-mtiii.-iitnldishil.iitii.ii. 

.1  JV.'h-Sl.hi.nixi  .y>'>n:.i./.-r:>.s  /»y.v7.— Dr.  IIfMIY  C.  McCfCK 
:iUM..iu.<-vd  th;it  a  ^i.inll  ueiir.ii.UToiis  iiis.et.  /■«»■,<.-  ^,:,;„„.rlnl..>. 
h-M\  l.r.'U  ivc^ntlv  fniin.l  .>i>  lli.'  Wi-.-i.lii.-koii  Creek,  Fairmnuat 
l':irk.  l'liil;nl.Ii.liiii,  Kv  Mr.  .-:.  F.  A-.wun.  ufihis  Araik-niv.  Tliis 
i-^  t!i.'  I;i>t  Ihiif,  SI.  Uu-  -AS  Ihv  -|.,m;-it  iv:is  nunre.  lli:il  tli'is  iiiswl 
h-A<  li.i'ii  iniiTHi  ill  the  Viiili'd  Slut.-,  .>!■  iiiih-cd  North  Aiiieiic;i. 
y\v.  Aiui.M  liiok  llic  iiisi(l>  Ih)1ih>  ill  ihr  ]ti\]»-v  Iwixi-s  111  Hliiih  Ik' 

llilli  .■.,lll'|-tl><l  thl'lll.  :1ImI  llHlS  ulwiTVl'd  tin-  lilCt  «lii,-h  hll-^  li,-r.-i.i- 
U.n-  lircii  niilivl  .ifllif  r:iirn|<:,ii  ^|ll■(■tl■^-,  lIiLit  tln'V  "pii-  "■'•l«. 
.\Ir!,i.i-||l;n|i    vx|H-.■^-l■s    the    i.eli.f    th;it    l-.illi     scxos '  |M,svesS    Ibv 

jiow.T  ,>r  si.iiuiiiif:  n  «>-!..  wliii'li,  Iw  iillirms,  is  n<>(  distinfimr.h- 
;il.lc  IVnui  Ihiit  ni;id('  l.v  spiders.  If  n  niimlier  ot  liviii;^  spivi- 
iiieii^  lie  I'li.'lixeil  in  n  ]ii1l-l>o\.  it  will  l<e  found  that  at  llic 
,-tid  tifu  iVw  hntirs  Ihv  iiUiTinr  is  h;ivc.sei[  in  :ill  direcliinirt  liv 
iiiiiiHTniis  llr,.s  orwcl,.  Mr.  Mcl.:ii'lil;iii  lurtlu'r  staU'i*  Ili:il  tlif 
.■i;..s.  «hi<-li  :iie  hii.l  ill  .■hisl,.is,  nn-  ills..  ].r..teeleil  with  a  wel.  hv 
Uw  (■■■iii;.le,      Tlie...   iii-^vHs  .'nv  v.-r\   <'..muion   in   Kui.-I:in.l.  wliero 
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they  are  found  more  or  less  in  sbcieties,  on  tree-trunks,  palings, 
amongst  the  herbage  of  trees,  and  even  in  houses.  Mr.  Aaron  dis- 
covered them  in  similar  habitat  here,  that  is  to  sa}*^  on  the  trunks 
of  trees.  A  congener  of  the  above  species,  Paocin^  p«/r//.s  Walsh, 
which  is  also  found  in  the  vicinity,  makes  a  tubular  or  tent-like 
web  in  the  furrows  of  bark  and  crevices  of  trees,  in  texture  some- 
thing like  that  spun  by  certain  tube-weaving  (Tubitelaria^)  spiders 
and  other  species ;  or,  perhaps  more  nearly  like  the  covering 
woven  over  themselves  b}'  certain  Lepidopterous  larvae  The 
insect  lives  under  this  tent  i)recisely  as  do  the  spiders  referred  to. 
One  who  would  capture  them  must  push  them  out  b}'  pressing 
upon  the  tent. 

It  is  a  matter  of  such  rare  interest  to  find  a  true  insect  Jn  the 

imago  state  spinning  a  web,  and  aj)parently  for  its  protection, 

that  Dr.  McCook  thoujrht  the  discoverv  in  our  localitv  of  such 

an  insect  worthy  of  this  record.     The  spinning  function  among 

true  insects,  he  believed,  with  the  single  exception  of  the  Psocida*, 

is  confined  to  the  larval  state ;  spiders  (it  is  scarcely  necessary  to 

state)  not  being   true  insects,  but  belonging  to  the  Arachnida. 

The  speaker  further  thought  that  this   larval  characteristic  of 

wel>-spinning  might  be  correlated  with  the  rank  which  zoologists 

usually  assign  the  Neuroptcra  as  lowest  among  the  orders  of  the 

insects,  its  larva-like  body  being  one  indication  of  its  low  position 

in  its  class.     However,  it  is  a  striking  example  of  the  diverging  and 

independent  lines  along  which  lifc-torms  have  sprung  up  in  nature, 

that  a  function  wliich  belongs  to  the  larval  sUige  of  insects,  and 

which  appears  in  the  imago  stiite  only  in  the  low^est  tyj)e  of  the 

same,  should    appear  as  the  most  permanent  and  characteristic 

function    of  the   spider — an   animal  which,  although    it   is  now 

commonly  given  a  lower  place  in  the  same  subkingdom  with  the 

insects  (Arthropoda),  Is  (tertainly  very  different'y  and  little  less 

highly  organized.     It  would    be   a   dillicult   task,  Dr.    McCook 

thought,  to  trace  or  even   imagine  any  evolutionary  connection, 

whether  of  progression  or  retrogression,  between  the  web-spinning 

spider,  the  wcUspinniug  insect-larva,  and  the  web-spinning  neu- 

ropterous    imago   Psocus   srxpunctatuti.     There    is,   indeed,   this 

common  factor,  the  spinning  function,  but  the  physiologist  fails 

to  i>erceive  any  use  or  combination  of  the  same  which  can   unite 

the  organisms  in  which  it  inheres. 

Art.  VI,  Chap.  X,  of  the  By-Laws  was  amended  by  striking  out 
from  the  first  line  the  word  *'  only,''  and  from  the  second  and 
third  lines  the  words  *'  obtain  i)ermission  to/'  so  that  the  article 
now  reads:  ''Members  and  Correspondents  of  the  Academy  shall 
have  free  access  to  the  library.  Other  persons  may  consult  it  a! 
any  time  through  the  introduction  of  a  member,  or  upon  applica 
tion  to  the  librarian,  while  such  member  or  librarian  is  present. 
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litit  miDors  under  eixtpen  years  of  age  flfanll  not  be  pemiitUd  to 
exumiDe  any  work,  except  under  the  iminedinte  enperviwon  of 
the  librarian  or  of  a  member," 

Art.  VII,  Cliap-  XI,  was  amended  by  striking  ont  all  after  the 
word  "  public,^'  in  the  second  line,  and  inserting  iu  lieu  thereof, 
"  daily,  except  Sunday,  and  at  least  one  day  in  tlie  week  without 
chai^  on  Biichconilitione  and  nnder  sucli  regulations  as  the  Council 
shall  establish  from  time  to  time,"  so  that  the  article  now  reaitii: 
•  The  Museum  of  the  Academy  shall  be  open  to  the  public  daily. 
except  Sunday, and  at  least  one  day  in  the  week  without  chargie, 
on  such  conditions  and  under  such  regulations  as  the  Council 
sliall  from  time  to  time  establish." 

The  following  were  elected  members:  George  L.  Knowles, 
Ferdinand  McCann,  Lewis  E,  Levy,  J.  Alexander  Savage,  aod 
Mrs.  Wra.  E.  Ellicott. 

The  following  were  elected  correspondents :  E.  Marie,  of  Parit, 
Marchese  di  Monteroeato,  of  Palermo,  and  H.  J.  Carter,  of 
Budleigb-Satterton,  Devonshire,  England. 

The  following  were  ordered  to  be  printed  :— 
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KOrSS  OK  AMEBICAK  FISHES  PBBSEBVED  IN  THE  MUSEUMS  AT  BEELIK, 

LOVBON/ PARIS  AND  COPENHAGEN. 

BY  DAVID  8.  JORDAN, 

In  a  recent  visit  to  Europe,  the  writer  had  the  privilege  of 
examining  numerous  typical  specimens  of  American  fishes, 
preserved  in  the  British  Museum,  in  the  Museum  d'Histoire 
Naturelle  in  Paris,  and  in  the  Museums  of  the  Universities  of 
Berlin  and  Copenhagen.  In  the  present  paper  are  given  selec- 
tions from  the  notes  taken  on  these  specimens,  which  have  a 
bearing  on  the  nomenclature  of  our  fishes. 

I  have  to  express  my  personal  obligations  toDr.G.  A.  Boulenger, 
of  the  British  Museum  ;  to  Dr.  Bocourt  and  M.  Thominot,  of  the 
Museum  at  Paris;  to  Dr.  F.Hilgendorf,of  the  University  of  Berlin, 
and  to  Dr.  Christian  F.  Liitken,of  the  University  of  Copenhagen, 
for  many  favors  in  connection  with  our  studies  of  these  spec- 
imens. 

1.  Alius  attimilit  GUnther. 

(Cat.  Fishes  Brit.  Mus.,  v,  146.) 

Type,  Lake  Yzabal,  Atlantic  slope.  Central  America. 

Area  between  the  eyes  smooth,  extending  backward  in  the 
form  of  a  rather  narrow  triangle  which  is  moderately  obtuse 
behind.  Fontanelle  narrow  and  short,  ending  far  in  front  of  the 
occipital  process,  not  extending  backward  as  a  groove  behind  the 
smooth  area  of  the  top  of  the  head ;  posterior  end  of  fontanelle 
midway  between  tip  of  snout  and  middle  of  ante^lorsal  shield. 
Occipital  process  broad,  its  edges  not  straight.  Band  of  palatine 
teeth  large,  but  not  produced  backward  on  the  inner  margin. 

The  character  of  the  fontanelle  in  this  species  is  not  described 
by  Dr.  GUnther.  We  have  elsewhere  identified  with  A.  astsimilus  t 
(Bull.  U.  S.  Fish.  Comm.,  1882,  47),  a  number  of  specimens  from 
Mazatlan  (28161,  28189,  28210,  28213,  28221,  28232,  2827G  and 
28304,  U.  S.  Nat.  Mus.),  belonging  to  a  species  very  different 
from  the  true  A.  assimiiis,  although  agreeing  fairly  with  Dr. 
Giinther'S  description. 

There  is  no  evidence  of  the  occurrence  of  the  true  A.  as8imiliis 
in  Pacific  waters. 

19 
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i,  Ariot  OBrnluMni  GUntber. 

(Cat,  Fi»h.  Brit.  Mus.,  v,  ]49.) 

T3  pes  from  Suiiniuchnl,  Pacific  slope. 

Hesid  more  dDpressed  thiin  in  A.  aMimilis.  Fontanelle  verj 
short,  ending  aljruptlj-  beliind  ami  not  produced  in  a  groove 
behind  tlie  smooth  nroa  of  the  top  of  the  head,  the  bowndary  of 
the  smooth  area  being  rather  broadly  eonrex.  Occipital  proceu 
broader  than  long,  its  edgea  nearly  etrnight.  Bands  of  jialatine 
tcctl)  Bniall,  not  produced  backward  on  the  inner  margin.  Paired 
flns  bhick  nt  base  above.    This  species  la  allied  to  -1.  tfuatemal- 

tui,  but  is  apparently  distinct.     It  is  well  eeparated  &om  J. 


3.  Arini  tMmmnnl  nUalber. 

iCat.  Fi»h.  Brit.  Jliis.,  v.  M7.) 

i,'.4ri'B«o«(iTn7«,  .lor.  &Uilb,,  Bull.  U.S.  FisI)  Com.,  1SS2.  47.) 
Type  from  Central  America,  the  exact  locality  unknown. 
Fontanelle  extending  backvnrd  in  a  deep  and  narrow  groove, 
wliiuh  rcacbea  the  oooijiltal  process.    Middle  of  top  of  bead 
Binooth,  much  as  in  Ji.  plalyp'i'jim. 

It  is  proliiilik  ihnt  tliis  spi'L-imi'ii  bcloiifis  to  the  spccii'S  hert-lo- 
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5.  ExoccBtnt  mflpinnit  Cu\ier  &  Valeociennes. 
(Hist  Nat.,  Poiss.,  xix,  99.) 

Type  from  Payta,  Peru;  an  adult  specimen,  in  good  condition. 

Head  44  in  len*j;th  to  base  of  caudal ;  depth  5J  ;  lower  lobe  of 
caudal  3J  ;  eye  3 J  in  head.  Yentrals  3 J  in  ])ody.  D.  11;  A. 
1, 11.  Insertion  of  anal  scarcely  behind  that  of  dorsal,  its  base 
but  little  shorter;  both  fins  low,  the  longest  ray  of  dorsal  little 
more  than  half  the  base  of  the  fin.  Pectorals  reaching  base  of 
caudal;  ventrals  to  just  behind  last  ray  of  anal.  Third  ray  of 
pectoral  branched,  the  fourth  longest.  Pectorals  and  ventrals 
centrally  dusky,  without  distinct  markings. 

This  species  is  probably-  identical  Avith  E.  dowi  Gill  (Proc. 
Ac.  Nat.  Sci.  Phila.,  1863,  167},  from  Panama,  a  species  not  now 
represented  in  the  National  Museum. 

«.  Tyloiumi  hiant  (Cuv.  &  Val )  Jor.  A  Oilb. 

{Belone  hians  Cuv.  &  Val.,  xviii,  433.) 

In  the  t3'pe  of  this  speoies  the  insertion  of  the  ventrals  is 
about  midway  between  tlie  base  of  the  caudal  and  the  middle  of 
the  arch  of  the  base  of  the  upper  jaw,  or  slightly  nearer  ti[)  of 
pectoral  than  front  of  anal.  According  to  Valenciennes,  ••  A\v 
est  attache  un  pen  avant  le  milieu  de  la  longueur  totale."  Tliis 
statement  is  not  quite  correct.  On  account  of  this  discrepancy, 
Poey  has  described  the  Cuban  fish  as  distinct,  under  the  nanu'  of 
Belone  mnculata  (Mem.  Cuba,  ii,  290),  the  ventral  fin  being 
inserted  behind  the  middle  of  the  length  of  the  body.  It  is  not 
likel}'  that  any  real  difference  exists.  The  specimens  found  along 
our  Atlantic  coast  agree  ver}'  w^ell  with  Poey's  description. 

7.  Querimana  harengus  (OUnther)  Jur.  &  Gilb. 

(Myxu9  harengus  Guntlicr,  iii,  467.) 

The  types  of  JfyJ•?/^•  harengun  have  but  two  anal  spines,  instead 
of  three,  as  stated  in  the  original  description.  Specimens  of  this 
species  from  Zorritas,  Peru,  are  in  the  museum  of  Yale  College. 
In  the  National  Museum  are  specimens  from  Panama,  Mazatlnn, 
and  Charleston,  S.  C. 

8.  Qaerimana  oihiUbit  (Cnv.  k  Val.)  Jor. 

{Mvg.'l  ciliilabisj  C.  «&  V.  xi,  151.) 

The  types  of  Miujil  ci7a7a6/«,  from   Lima,  belong  also  to  the 

genus  Querimana.     The  speeies  is  very  close  to    Q.  harentfus, 

differing  in  rather  stronger  dentition,  stifiened  cilia,  or  teeth  being 

present  in  both  jaws,  rather  strongest  in  the  upi)er.     Head  S|  in 
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length,  depth  4J;  no  artiposo  eyelid;  preorbital  serrate-,  anal 
spines  2;  Bral  soft  ray  of  aiiM  simple,  but  evidently  articalrLle. 

U.  ElTDDiKtciii  mtdini  Peltn. 

(Berliner  Monatsber.,  ISflD,  707.) 

Type,  No.  1073,  Berlin  Mnsenm,  from  Mazatlim.  In  the  orig 
iiinl  Ut^crtpttun  of  this  sfji-civa  the  luteml  line  is  said  to  !« 
"kei'kil"  on  the  caudal  pi-dimcle.  This  "keel"  ia  ftim^ily  tlie 
ordinary  tubing  of  the  laternl  line,  which  1§  precisely  na  in  th< 
oKlinary  species  of  Ulromaleas. 

Head   3^  in  length,  depth    l,"^;  pectoral  2j  in  body;  ilorMl 
lube  4J[ ;  oiindHl  SJ.     Dorsal  with  42  developed  rnys;  anul  witti 
!t2.     Letij^tli  T^  inches,  fins  distiuctly  puitettitate. 
iu.  Cftran*  Uoennu  i^Buitc. 

iPror;.  Ziiol.  Soc.  Lon<l.,  lyM,  34.) 

Ty|ieB,  two  young  example*.  In  our  Review  of  th«  Cnrangine 
(Proc.  U.  8.  Nut.  Mi».,  IS«:i,  194)'  we  have  placed  thi»  epociw 
iu  tilt!  group  called  Vramjn*,  iimong  ttiu  species  witb  1>tom1 
mnxillmies.  It  shouki  be  removed  to  the  group  callvd  Hemi- 
caranx;  hnong  thv  ajh'CIi:s  with  nnrrow  mnxillaHeB,  ita  relations 
bi'in-  with  C.  atrimmuis  and  C.  amhlyrh./.u-luiK. 

Jhisiiiiiry  ipiilc  nnirow.  its  lenjrtli  2^  in  head,  reaching  piipi): 
cyi'  iii>(  Uiv^re.  Dursid  and  ana]  lina  unusuallj-  high,  but  Ihc 
iniKTiuiTiiysnol  ossi-rtcd  licyond  thL-  rest:  middle  rays  of  ii,>r.*.il 
;  ti.  ■_[  lun-rtli  of  lifiid  ([•i-ubiilily  sUoiler  in  tlie  adnlt)  ;  sheath  at 
f):isL>  of  dorsal  iiltU-  devt-li,pe.i  ;  eaiulal  lin  not  deeply  forlietl ; 
lii'cU.ial  wlioil,  1,',  in  heriil  (yoniiL;)  :  (.-iirvc  of  lateral  line  I J  in 
s.triu^lit  part,  its  U-iiL'tli  il.l  times  its  depth.  Teeth  slender,  rather 
lon^:.  iiniscriid  ahove  anil  nearly  so  U-Uv.: 

'  In  Ilif  ii:ii*r  aliovf  <)m>tfil  (|),  1111)  we  have  placed  CiiTinx  ruber  in  tbe 
(jvoiiii  with  till!  aiiii-rloi'  riijs  I'f  wift  dor«al  and  anal  nut  falcate.  Iu  s]>eci- 
nioiis  IVi.iii  Giiiiiii:!  cxaiiiini'd  by  ns,  tliesi'  rays  altlionjili  very  low,  are  still, 
liroi'i^il.VspeakiiiK.  fiiloiilc.  the  lontiest  beinfC  abont  3J  in  bead.  The  species 
slioiilil  tlwi'cfi'l'C  In-  rcniiyvL-il  fnm>  (lie  »i[ln^;rtu.«  rrti'pil  to  that  of  Carnnj, 

On  page  1!IT  in  lliu  sanif  i>a|icr,  Cnrnur  /■i»ci<itv»,  Cuv.  Jc  Val.  (is,  p. 
7ii),  tlcscrtlifril  I'l'uiii  a  ili^iwiiit;  ninilc  in  Mexico,  may  be  added  as  an 
eMitnifly  dunhtr.il  sjii.mjni  of  Varai.r  rinrlnf. 

Ciiriint  aibami  (IVjj)  diciiild  dmibtlcss  be  rcco^iized  as  a  distinct 


»1H'. 


nfiea  20r>  anil  'JO"  the  name  Chh>ro»combr>i»  itirurut  ocean.  This  is 
J  Say  Chhir.  or-/iicr.i.  Ihe  furnier  haviuj,'  been  a  MSS.  namo  for  which 
Icr  was  siiUsi  ititted  before  the  )>uhItcatioa  of  the  origiual  deBCription. 
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Body  everywhere  finc-ly  piinctulate,  with  rather  sharply  defined 
dark  bars.     Caudal  fin  pale. 

11.  Epinephelnt  ga-e^s  (MUIUt  &,  Troschel)  Jordan. 

(Serranus  galeus  Miill    &  Troscli.,  Schonib.  Reise,  Brit.   Guiana, 
621.) 

The  t\'pes  of  Serramis  (jaleus  belong  apparently  to  the  species 
described  as  Serranus  itaiara  Cuv.  «fe  Val.  and  Yaillant  ifc 
Bocourt,  and  as  Serrnnns  (jiiinqucfasciatfta  Bocourt.  According 
to  Vaillant  &  Bocourt  (Miss.  Sci.  au  Mcxifpuv,  the  species  found 
on  the  Pacific  Coast  of  Mexico  ((jninquc/asriatiia)  is  identical 
with  the  Brazilian  species  {itaiara  C.  k.  Y.).  The  original 
Serranus  itaiara  of  Lichtenstein  is,  however,  apparently  a  very 
different  species,  having  the  anal  rays  III,  11.  Assuming  the 
identity  of  the  Atlantic  and  Pacific  species,  which  I  have,  at 
present,  no  reason  to  doubt,  the  oldest  tenable  specific  name  for 
this  species  seems  to  be  galeus. 

12.  Lntjanut  argentiventris  (Piters)  Jordan  &  (i.lbcrt. 

( life sopr ion  argentiDentris  Peters,  Terliner  Monatsber.,  1809,  707.) 
T^'pe,  No.  7070,  Berl.  Mus.,  from  Mazatlan.  This  specimen 
belongs  to  the  species  diagnosed  by  us  under  the  name  of 
''^  Luf Janus  argentiviUalus^^  (Proc.  U.  S.  Nat.  Mus.,  1881),  the 
Pacific  representative  of  Lutjanus  caxis.  The  name  '*  arr/rn- 
livittatus^^  is  a  slip  of  tiic  pen  on  our  part  for  ^^  argentiventrin.''^ 

13.  Lu^anns  ioermis  (Prt<>r  )  Jordan  &.  (Mbcrt. 

{Mesoprion  inermis  Peters,  Berliner  3Ionatsber.,  18^59.) 

Type,  7069,  Berlin  Mus.,  said  to  liave  been  brought  from  Ma- 
zatlan; 8.^  inches  in  length,  in  good  condition. 

This  specimen  belongs  to  a  species  allied  to  L.  chrysuru^,  and 
distinct  from  all  those  yet  known  from  the  Pacific  Coast  of 
Tropical  America.     The  following  is  a  detailed  description  : — 

Head  3  in  length;  dei)th  :».].  Lateral  line  with  50  tubes; 
scales  53.     Dorsal  X-13;  A.  III-ll. 

Body  slender  and  fusiform,  not  strongly  compressed,  the  back 
not  elevated.  Snout  very  pointed ;  mouth  unusually  small, 
the  maxillary  2i  in  head,  reaching  to  front  of  pupil.  Eye  very 
large,  about  4  in  head.  Band  of  vomerine  teeth  slightly  pro- 
duced backward  on  the  median  line.  Teetli  on  tongue  well 
developed ;  canine  teeth  unusually  small  and  slender,  2  in  upper 
jaw  and  3  or  4  on  each  side  of  lower.     Nostrils  well  separated, 


Bubeqtiiit,  the  posterior  oliloiig,  thi'  antoiior  rouiiil.  Prrortritil 
j!  dejitb  of  eye,  Pi-eoperclo  not  senate,  scarcely  notched  behind. 
Temporal  region  wilU  a  baud  of  large  scales,  on  oacli  side  of 
wtiiob  are  amaU  scales.  Scales  above  lateml  line  an'angvd  in 
very  oblique  acrfes  wliioti  are  not  |>»mllel  with  the  lateral  line. 

Vuctoral  fins  very  short,  vuncliing  little  post  tipe  of  vcntraJs, 
]  J  in  head.  Dorsal  Rpiiics  vory  slender.  Second  an&t  apioe 
longer  than  third,  very  small,  7  in  lieatl.  Soft  dorsal  and  simI 
low,  scaly.  Caudal  flu  rather  deeply  forked,  the  middle  r&ys  not 
half  the  length  of  the  outer,  whicli  arc  1^  in  head. 

Colitr  in  spirits,  dusky  al)ove,  pale  belong,  with  distinct  duk 
stripes,  those  below  piiniUel  with  tlic  lateral  line,  those  aliOTe 
very  oblique;  these  stripes  extend  iilong  the  edges  of  tht  row* 
of  suHles,  the  middle  of  each  sealu  lieiug  whitish,  its  Iku>c  dusky. 

According  to  Peters,  the  color  was  "  violet-brown  ;  middle  of 
each  scale  with  a  silvery  sbiuiog  spot;  belly  silvery," 

U.  Lntjtniu  vlmm  ICuTlor  A  Va]vn«<*iinre)  Jordin  t  OUbtrt. 
(ifiioprioa  firaitnt  Cuv,  &  Val.,  ii<  454  ) 

Types,  young  specimens  in  good  condition,  collected  by  Plw 
Hi  Martinique. 

Th.i.'i  species  is  brielly  and  unrecognizably  described  hv  Cnvitr 
&  Valiucieuues.  The  following  is  an  outline  of  its  cli  a  motoric, 
fiiim  wliicli  its  clost;  rewouiblance  to  the  young  of  tlie  couimnii 
■' l!cd  .Snn|.|>or"  of  Florida  {Ltiljatius  blari/ordi  Goodc  A: 
lt.au  --  /..  ram},erhm<wi^  Poey)  Is  evident. 

Hoiiil  2i  in  Ifiigth;  dfpth  3^.  D.  X-14  ;  A.  Ill-S.  I.atoml 
line  with  ,iO  pores. 

M;i\ill.iry  i^i  in  head  ;  teeth  rnthcr  stronp ;  vomerine  teolh  in 
:tii  :n-inw-^b:iiied  j.^itch,  being  i>roluni,'ed  conaidcrnl)Iy  b.ickward 
i.n  ihi'  medii.n  line.  Posterior  nostrils  oval;  eye  4  in  head: 
Niieliiil  scales*  in  ii  band,  scarcely  separated  fmni  the  scales  of  tlic 
body  :  seidos  above  Literal  lino  arranged  in  oblique  scries;  sw-on.l 
:iii;d  s|pine  Ions,  -j  in  heiid  ;  cniubd  coneavo,  the  inner  IoIk?  Ij  in 

tjje  ntlter. 

Cub.r  reddi-li.  friintly  streaked  ivitb  olive;  traces  of.i  blacki>!l] 
l)l..trli  miller  si.fi  dur^-il ;  tips  of  middle  rays  of  caudal  dusky. 

I,-..  Pomadaiyi  modeif^l  i  I  ■■cl.mlii  J.inla... 

I II'',},'il«n  Hii«r.s^/mTsdiiidi,  F.nma  Peruana,  Iditliyol.,  ii.) 
'  rri.Upo:,,!!  n:!,ilvi,>  Peters.  licvliiicr  Moiiiitsber.,  ISfiO.) 
Till'  lyi*  of  I'rii'/ipoma  iwlalmn  Peters  (Xo.  70(51,  Berl.  :\Iiis.; 

■■  L'ckiiiilt,  aiigeblicb  von  Mazatlau  ")  is  identical  with  specimens 
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in  the  same  museum,  which  have  been  identified,  apparently 
correctly,  as  Hsemulon  modestum  Tschudi.  This  identity  has 
been  already  noticed  b}^  Dr.  Hilgendorf  (MSS.).  Tschudi's 
original  type  is  said  to  be  in  the  museum  at  Neufchatel. 

It  is  doubtful  whether  the  specimen  examined  by  Prof.  Peters 
really  came  from  Mazatlan. 

The  following  is  a  redescriptiou  of  the  type  of  Pristipoma 
notatum : 

Head  3^  in  length  to  base  of  caudal;  depth  2|.  D.  XII-15  (not 
XVIII,  as  stated  by  Peters' ;  A.  1 1 1-12  ;  51  or  52  scales  in  a  longi- 
tudinal series  ;  10  rows  between  front  of  dorsal  and  lateral  line. 

An  ally  of  Fomadasys  caenius.  Body  ovate ;  anterior  profile 
regularl}^  convex ;  mouth  small ;  outer  teeth  in  both  jaws  enlarged ; 
maxillary  3J  in  head  ;  lips  thick  ;  eye  3f  in  head  ;  preorbital  1§ 
in  eye  ;  preopercle  coarsely  serrate  ;  scales  above  lateral  line  unu- 
sually small,  arranged  in  oblique  series,  not  jmrallel  with  the 
lateral  line. 

Pectoral  fin  as  long  as  head ;  second  anal  spine  much  stronger 
than  third,  and  somewhat  longer,  both  much  shorter  than  the 
soft  rays;  second  anal  spine  1§  in  head  ;  dorsal  spines  low  and  not 
strong,  the  fin  deeply  notched  ;  fourth  dorsal  spine  2^  in  head  ; 
soft  dorsal  scaly  at  base  ;  upper  lobe  of  caudal  longest. 

Color  bluish  gray,  silvery  below  ;  edge  of  opercle  black ;  a  con- 
spicuous jet-black  spot  at  base  of  last  rays  of  anal  and  dorsal; 
entire  axil  of  pectoral,  and  a  large  roundish  blotch  before  it,  jet- 
black  ;  ventrals  blackish. 

16.  Diabasit  texfatoiatut  (Gill)  Jor.  &  Oilb. 

As  already  supposed  by  us,  the  type  of  Hsemulon  maculosum 
Peters  is  identical  with  Ilaemulon  sexfasciatum  Gill. 

17.  Paralonolmras  petersi  Bocourt. 

Type,  La  Union,  San  Salvador. 

Only  the  original  type  of  this  species  is  yet  known.  It  is 
api)arently  closely  related  to  the  genus  Lonchurus^  differing  exter- 
nally in  the  presence  of  several  barbels  instead  of  two. 

Body  long  and  low,  formed  as  in  Menticirrua.  Head  slender, 
low,  with  protuberant  snout,  flattish  and  somewhat  spongy  to 
the  touch  above.  Preopercle  with  dermal  serrations ;  mouth 
horizontal,  overlapped  by  the  snout ;  teeth  in  villiform  bands ; 

■ 

upper  jaw  with  a  conspicuous  outer  row  of  larger  teeth ;  gill-rakers 
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very  small,  short  and  slender,  not  uumerous  ;  chin  with  five  pores; 
rami  of  mandible  eflcli  with  a  row  of  alender,  isconspicuoiia 
barbels  aloug  the  inner  ed^^e ;  nostrils  ronod. 

Sunles  mther  Urge,  smooth  to  the  touch,  apparently  tnily 
cycloid. 

Head  3i  in  longtli ;  depth  4 ;  eye  very  email,  8^  in  bend ;  inter- 
orbitfil  space  8^  ;  maxillary  2j;  dorsal  rays  Xi-30  j  dorsal  fln 
low,  the  soft  dorsal  highest  posteriorly  and  scaled  at  base  only ; 
anal  small,  ending  nnder  middle  of  soft  dorsal,  its  second  spina 
as  long  as  aiioiit,  3f  in  head;  pectanti  very  long,  2J  in  body; 
onndnl  lanceolate,  nneijimi,  its  lungtb  3^  in  body. 

Color  in  spirits,  light  olive,  n-ith  faint  streaks  along  the  rows 
of  scales  ;  no  cross-bands  ;  pectorals  dusky  ;  Other  tins  plain. 
If.  Pelyelrrboi  dauBtili  Bodnuri. 

Type,  La  Union. 

This  species  seems  to  Im?  identical  with  Qpnyavemus  fafciatv* 
Steindachner  (Icbth.  Beitr.,  ii,  31,  1875).  Tbe  name  given  by 
Bocourt  has  precedence.  The  gentis  folycirrhua  is  perhaps 
worthy  of  distinction  from  Qenyaneniug,  having  the  dorsal  spines 
in  normal  number  1 10  instead  of  14),  the  mouth  siibinferior  insle.id 
of  Itnninal,  the  eaiulal  double  tniucate  instead  of  cmarginate.  and 
till' ■rill-r:ik.'rs  very  small,  llmi/tninnus p'-nianu^Steiw].  (I  c.,-29) 
and  (.!.  hr'iaHiaiiiii'  Stoind.  (I.  c,  'M  ---  Mifropogiin  ornaluK  (Jtlir.) 
a|)p:n(.'iilly  Inslonjif  to  I'olifrirrliiia. 
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,f,ilniiiix  rtjrii'ffi.t^'-*:  ''']>ci-ifs  tnUon  by  Professor  Gill  as  tbe  type 
f  llio  irenus  ,f-,?,Hn'.-,  bus  t!ie  jm-oiwrcle  entire,  and  the  mouth 
ifcrior.     .fohni-ia  is  jippavently  not  distinsrui.sbable  from  the  sub- 
,-111. s  C'-rrn,'-.  u-^  defined   by'.lonhui  i  (lilbcrt  (Synopsis   Fish. 

;.  A.,  ia«:5,  p.  m-i). 
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20.  Mentioirrui  lusai  (GUDther)  Jor.  <fc  Gill. 

(  Umhrina  nasu$  Giinther,  Fishes  Centr.  AmU*.,  1860,  426.) 

Type,  about  a  foot  in  length,  adult. 

D.  X-I,  22 ;  eye  proportionately  very  large,  4i  in  head  ;  max- 
illary reaching  to  below  posterior  edge  of  pupil ;  snout  3|  in 
head;  longest  dorsal  spine  1|  in  head,  reacliing  to  third  ray  of 
second  dorsal ;  pectoral  1 J  in  head  ;  ventrals  short. 

Gill-rakers  very  short,  almost  obsolete  ;  posterior  nostril  large, 
oval;  anterior  round;  interorbital  width  4 J  in  head;  scales  of 
breast  large. 

Color  pale,  the  pectoral  dusky. 

21.  Iiopiithui  brevipinnii  (Cuv.  k  Val.)  Gill. 

(Ancylodon  bretipinnis  C.  &  V.,  v,  84. ) 
The  type  of  this  species  (Ca3'enne,  Poiteau ;  in  bad  condition) 
has  the  pectoral  fin  1|  in  head,  as  in  /.  ajfinis  Steindachner  (Neue 
und  seltene  Fische  aus  den  K.  K.  Zool.  Museum  zu  Wien,  etc., 
43),  dilTering  in  that  respect  from  the  Panama  species,  Isopisihus 
remi/er.  There  is  not  much  doubt  of  the  identity  of  /.  affinU 
with  /.  brevipinnis. 

22.  Oerrei  pernvianiii  Cuvier  &  Valancieoneg. 

(Cuvier  &  Valenciennes,  vi,  407.) 
•The  type  of  this  species  is  apparently  identical  with  the 
common  West  Coast  species  called  by  this  name  by  Jordan  it 
Gilbert  (Bull.  U.  S.  Fish  Com.,  1881,  330), and  later  by  Evermann 
&  Meek  (Proc.  Ac.  Nat.  Sci.  Phila.,  1883,  123).  The  types  of 
Gerres  gula  C.  &  V.  also  correspond  with  the  species  so  named 
by  the  above  writers.  One  of  them  (Brazil,  Delalande)  has  the 
head  3  in  length,  the  depth  2§  ;  longest  dorsal  spine  1 J  in  head  ; 
second  anal  spine  3]  ;  eye  2J  ;  tip  of  spinous  dorsal  dusky.  The 
types  of  Oerres  aprion  C.  &  V.  seem  to  correspond  with  the 
species  called  by  us  Oerres  cinereus  (Walbaum)  (=  Gerres  zebra 
and  Gerres  squamipinnis  Gthr.).  The}'  are,  however,  in  bad 
condition,  the  color  faded  and  the  scales  mostly  rubbed  off. 

23.  Oerrei  brtiilianni  Cuvier  <fc  ValencienneB. 

(Cuvier  &  Valenciennes,  vi,  4oi. ) 

The  type  of  this  species  is  in  very  bad  condition,  unfit  for 

detailed  description.     Sides  apparently  with  dark  stripes  along 

the  rows  of  scales.     Preorbital  and  preopercle  serrate.     Frontal 

groove  broad,  naked.     Longest  dorsal  spine  6  in  body.     Second 
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Mini  spine  BJ.  Anal  epines  3  in  inimlwr.  Cauda!  fin  long. 
Tllis  species  is  allied  to  0.  pluniieri.  but  the  back  ia  less  elevated 
and  tbo  spines  smaller  than  in  tlie  Utter.  Oirrrea  rhombeat 
C.  &  v.  is  a  very  different  species,  ulosely  Allied  to  Oerrt* 
peruviatiun,  but  with  two  annl  spines  only.  It  occurs  on  botli 
sides  of  the  litthmiis  of  Pimnnm. 

St.  Strrai  bTflTimanit*  Qilntbar. 

(Ounther,  Pi-oc.  Ziwl.  Soo.  Loud..  lse4,  1S3.) 

This  species  is  distinct  fV-om  O.  tineatus  ( Humlioldt),  although 
clowly  allied  to  it.  Only  the  original  type  is  yet  known.  On 
IhlB  I  have  the  following  notes : — 

Head  3J  tu  I«n^th ;  depth  3^  ;  eye  3J  in  head.  Colorntton  oT 
Qertrf  Uneaiun.  Back  much  lower  than  in  the  letter,  and  pectonl 
fins  very  much  shorter ;  their  length  1^  in  hc«d ;  their  tips  not 
rcnching  nearly  to  tips  of  ventrals,  which  arc  1}  in  bead  ;  caudal 
3  in  body,  i'roorbital  very  little  serrate,  almost  entire.  Preo- 
penle  weakly  serrate.  Second  dorsal  spine  1|  in  bead  ;  second 
anal  spine  IJ.  Teeth  small  and  short.  No  black  on  base  of 
[lectornl,  or  on  low^  fins.  Spinous  dorsal  dnsky  above.  Frontal 
^roovf  liniad  and  naked,  as  in  (!.  lineattis. 

J  >.  Opistho^EaCbni  puncista  Pfii^r'. 

il'ftt'rs.  I!,.rl.  Monatsl.t-r.,  l^Wt. . 

'I'vp.',  71Hi4,  licrj.  Mils.;  iilioiit  i.iie  fool  long,  from  M.izatlan. 

lU.id  .-vrtyivhere  tuiuly  spi-./klcd  witli  tilack,  the  body  more 
cnai-ily  :ind  irre^fiiliirjy  spotterl.  I'ector.il  finely  and  closely 
-I>i'i-klril.  iis  i'.lu,v  pliiin.  Ventral  lin  <lii«ky,  similarly  nuirkwl. 
]>>.r--.<\  "itiioiit  birire  bliick  bloleh,  finely  spotted,  the  spots 
behind  -I'lidinilly  lunniiiL:  t!H>  boiiiid:iries  of  white  oee!li,t]ie  ba:^e 
of  the  lin-i  haviii;,'  ring's  of  white  around  bhick  spots,  the  iip|HT 
part  Willi  d:irk  ring's  urrjiiiid  i.:il,-  spots.  Caudal  with  pale  spots, 
its  ed-.>.  like  th;it  ..f  the  dorsal,  somewhat  dusky,  not  l.lack. 
Anal  with  a  bro:.d,  l.laekish  vdire,  and  with  dark  spots,  those  near 
the  biisu  of  the  lin  lai-i-st.  Liniu.L'  membrane  of  maxillary  with 
the  nsn:il  bauds  of  white  and  inky  black. 

Se,'ih"s  vi>ry  small,  about  125  in  lateral  line.  Dor.'^al  spines 
conliniiuii^  «ilh  the  soft  rays.  1).  2S ;  A.  18.  No  vomerine 
teeth.     Mn^illi.ry  very  Inni:,  e\tendiii,i:  -li,u'litly  layond  head. 

Only  the  ty|ie  of  this  species  is  yut  known. 
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26.  Poriohthyi  poroiiiiimni  (Cuv.  <fc  Val.)  Otbr. 

{?  Batrachus  porosissimus  Cuv.  &  Val.,  xii,  501.) 
{Porichthys  plectrodon  Jor.  &  Gilb..  Proc.  U.  S.  Nat.  Miis.,  1882, 
291.) 

The  two  specimens  from  South  America  referred,  by  Dr. 
Giinther  (Cat.  Fishes,  iii,  170)  to  Porichthy»  jxiro^isaimus^  have 
the  enlarged  palatine  teeth  cliaractcristic  of  P,  j)lcctrodon  Jor.  & 
Gilb.  The  specimen  from  Yancouver  Island  mentioned  by  Dr. 
Giinther,  has  small  palatine  teeth  as  have  all  Pacific  specimens 
examined  l)y  us.  A  young  specimen  from  Panama  also  belongs 
to  P,  margaritatus.  It  is  probable  that  the  types  of  Batrachus 
poro.^isaimuii  C.  &  Y.,  from  Guiana  and  Brazil,  really  have  the 
palatine  teeth  enlarged,  although  Cuvier  k  Yalencieuncs  say 
that  ''  chaque  palatin  en  a  une  rangie  de  petites,  pointucs  et 
inegales."  In  that  case,  the  Atlantic  species  would  stand  as' 
Porichthys  porositisiinus  (C.  k  Y.)  Gthr.,  and  the  Pacific  species, 
unquestionably  distinct,  although  closel}'  related,  as  P.  margari- 
tat  Hit  (Rich.)  Jor.  &  Gilb. 

27.  Sebastodei  matinbarflB  (Hilgendorf)  Jordan. 

The  types  of  Perca  varialriliA  Pallas  (Zoogr.  Rosso-Asiat.,  iii, 
241  —  Epinephelus  ciliatus  Tilesius),  two  in  number,  obtained  in 
the  Aleutian  Islands,  are  preserved  in  the  Berlin  Museum. 

The  smaller  of  these  specimens  (6494)  belongs  to  the  species 
for  which  we  have  retained  the  name  of  Hehaatodes  ciltatus 
(Jordan  &  Gilbert,  Synopsis  Fish.  X.  A.,  668).  For  this  species 
the  name  Sebastes  variabilis  has  been  retained  in  MSS.  by  Dr. 
Hilgendorf. 

The  larger  specimen  (8145)  is  a  flat  skin  of  large  red  species, 
apparently  identical  with  the  Japanese  species  described  b}' 
Hilgendorf  under  the  name  of  Sebantes  matzubarse.  This  view 
is  also  held  by  Hilgendorf 

As  Sebastoiles  matzubarse  has  not  been  hitherto  recognized  as 
a  North  American  species,  we  give  the  following  outline  of  its 
characters : — 

Allied  to  Sebaatodes  miniatus.  Spines  of  head  low,  developed 
about  as  in  S.  miniatus  and  S.jnnnigcr.  Preocular,  supraocular, 
postocular,  tympanic,  occipital  and  nuchal  spines  distinct ;  a  pair 
of  small  coronal  spines  present,  as  also  a  small  spine  before  and 
one  just  below  eye.  Maxillar}'  reaching  to  posterior  border  of 
eye,  1|  in  head.     Both  jaws  covered  with  rough,  ctenoid  scales. 
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Interorbital  spnce  flattisb,  scaled,  its  breadth  a  little  loss  than 
that  of  eye.  Preoperciilar  spines  short,  simple.  Preorbiwl 
Bpiiips  simple.  Lower  jaw  scavcely  projeotlng.  Second  anal 
spine  scarcely  longer  than  third,  liongcst  dorsal  spine  3j  in 
head,  a  little  less  than  the  longest  short  rays.  Pectoral  4J;  in 
body. 

Color  dusky  brown,  apparently  dark  rod  in  life;  three  dnrli 
shades  across  cheeks. 
^N.  SsorpBOft  hUtifa  Jriiyn>. 

fChindms  Islunila;  Suhmiiltx;  Ilrit.  Miiit,) 

This  »]>ecies  is  very  closely  allied  to  Hicorpsrna  braeitifinfin  C. 
A  V,  It  lacks  the  black  spots  which  are  nsnally  distinct  in  the 
luttcr.  Ill  S.  broHtliensis  the  suborbital  slay  Is  more  broken,  and 
the  diintiil  spines  nre  perhaps  a.  little  lower. 

Th«  following  is  a  diagnosis  of  Sc.  hixlrio: — 

Iload  aj^o,  depth  3^.  D.  XII-IO.  Pectoral  3^  in  body.  Mas- 
illary  2  in  bead.  Eye  4J  in  bead.  Longest  dorsal  eiiinc  3  Is 
liend.     Second  anal  spine  3.    Lateral  line  with  30  scales. 

Head  rough  above.  Xuchal  pit  quadrate,  much  broader  Ums 
long.  Sfalcs  present  on  posterior  pnrt  of  cheek  and  oi  front  nnj 
ilaj)  of  oiiercle.  Sealer  on  body  lurjjc,  not  ctenoid,  e<I^'ed  with 
dermal  flitps.  Eye  Uiriie.  Moiilli  larpe,  the  lower  jaw  ineliidi-d. 
SiLliorhit:il  .st:iy  rduspiciious,  not  iiniied  ivilh  spines.  Sivinid 
iiiiid  spine  stronger  and  nitlicr  l<i(i,!:er  tliuu  third. 

('..l..r  gniy  or  red,  with  bro.-id  darker  s|i:ules.  four  in  luinil.cr. 
irr.-,i;iii:ir;Lnd  v:iriab!e  ;  till^^  siuiibuly  eoh.nd  ;  pectorals  barred; 
deniiid  Haps  widte, 

2V.  Prionotm  horrens  IlKhan(""n. 

I  Voyage  Siilpliiir,  Iclitlijol.,  70.) 
Ty|ie^.  (iulf  of  Fon^eca:  youtij:.  Allied  to  ]'rio'ioti-.<  l.-,l.-- 
h-s  (.'.  \-  \'.,  Init  tlie  spines  i-n  thi;  bead  still  loiiser  itnd  niure 
knif.'-f-liapi-d.  First  siiine  on  ed^re  of  (^noiit  broa(i  and  serrate: 
bi-liind  this  llirce  similar  .>ne-;  pr..j;re-^sivfly  larger.  Tlu'n  two 
lariie  sjiines  on  prv.perrle,  the  posterior  larger.  Two  smaller 
s|mies  on  oper.de,  and  one  very  lar-e  on  tiie  seapiil.-i.  Two  sh:u-p 
spjius  liver  i';ieli  e\e.  one  behind;  two  on  top  of  be:id  and  two 
■  III  oe^'ipiit.  No  -roove  1.,-biiid  ryv.  Belt  of  jialatiiie  teeth  nar- 
row. Moiitli  lar^re;  maNiUary  Tvaelun;:  to  below  front  of  eye, 
•2\  in  U-.id.     (;ill-r;iliir>  Ion.'  and  slender,  5  in  number.     .Se:des 
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small.     Pectorals  short,  3  in  body,  reaching  somewhat  past  front 
of  second  dorsal. 

Pectorals  and  tip  of  caudal  dusky. 

30.  Agonni  decafonni  B  och. 

This  species  has  the  gill  membranes  attached  to  the  isthmus, 
forming  a  narrow  fold  across  it,  much  as  in  -4.  cataphractus^  but 
narrower.  It  is  therefore  erroneously  referred  by  us  to  the  genus 
Brachyopids  (Syn.  Fish.  N.  A.,  955^,  and  the  generic  name  Lepta- 
gonus  Gill,  based  on  A,  decagonus,  cannot  be  used  instead  of 
Brachyopsis,  A,  decagonus  is  intermediate  between  Agonus 
proper  and  Fodothecus,  being  referable  to  the  latter,  if  the  two 
genera  are  kept  separate.  According  to  Dr.  Liitken,  neither 
Agonus  cataphractus  nor  Coitus  huhalis  have  yet  been  actually 
found  in  Greenland.  They  should,  therefore,  be  omitted  from 
American  faunal  lists. 

31.  Ophidinm  omoitigma  Jordaa  k  (jilbcrt. 

( Genypierus  omostigma  Jor.  &  Gilb.,  Proc.  U.  S.  Nat.  Mus  ,  1882, 
301.) 

An  Ophidioid  fish  has  been  referred  by  us  to  the  genus  Genyp- 
ierus^ which  genus  we  have  regarded  as  distinguished  from 
Ophidium  chiefly  by  the  presence  of  a  sharp  spine  on  the  opercle. 
In  the  type  of  the  genus  Genypiervs  ((?.  chilennis  Guich^not), 
this  spine  is  obsolete.  G.  omistigma  is  therefore  not  a  Genypierus^ 
and  it  may  probably  be  referred  to  Ophidium^  from  which  Genyp- 
ierus is  separated  by  Dr.  Giinther  on  the  variable  and  perhaps 
unimportant  characler  of  the  enlarged  palatine  teeth. 
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THE    OCCIDEBT  AKT  IIT    DASOTA. 
Bv  Rbt.  U.  C.  McCoob,  D.  D. 

I  have  recently  received  from  Prof.  J.  E.  Toiifl  (Professor  of  | 
Natural  Sciences  At  Tabor  College,  Iowa,  and  an  AesisUtnt  on  the 
r.  S.  Oeolojrical  Siirvej),  some  viUiiable  facts  concerning  the 
(liBtrlbiitioii  of  Pogonomyrmex  occidenlalia.  While  on  s,  visit  lo 
Dakota  (1882),  Prof.  Todd  had  observed  a  number  of  ant-hilla 
wliicli  awakened  his  interest,  and  upon  which  he  made  various 
otsurva lions.  The  facts  noted,  together  with  speoimens  of  the 
insects  and  scrapings  from  the  mounds,  were  sent  to  me,  anil 
juatK^-  the  following  record  : — 

1.  DiMribiition  and  Site. — The  ants  were  seen  (A.  D.  1 882  anil 
188a)  on  the  Missouri  River,  sooth  of  Bismarck,  opposite  the 
mouth  of  the  Cannon  Ball  River,  und  at  a  point  sevpnly-five 
miles  southward.  Upon  the  extensive  plain  forming  tho  l>ottom 
oftbcBois  Cache  Creek  valley,  and  near  the  sand  hills  and  grove 
which  give  the  name  to  the  valley,  the  monnds  arc  numerous. 
Piof.  Todd  thinks  with  some  confidfuce  that  they  aiv  not  lociitM 
in  the  valley  of  the  Jnmes  Riv,r.nor  in  I)id;oIn..in\- considcrahlc 
diilance  ei^^t  from  the  Missimri  Hiver.  ]l.>  hns  travol.-cl  wiih  a 
icMin  over  2f)00  miles  in  P^kotn,  cast  of  the  Missouri  River  and 
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River,  in  Missouri,  Iowa  and  Minnesota ;  that  it  avoids  eastern, 
while  abounding  in  western  Nebraska,  and  is  not  found  in  Kansas 
further  east  than  Brookville,  longitude  22°  W.  from  Washington, 
about  97°  W.  Greenwich,  which  is  nearly  that  of  the  sites  reported 
by  Prof.  Todd.  As  Prof.  Packard  has  reported  tlie  insect  in 
southeni  Montana,  we  may  now  conclude  that  the  entire  western 
part  of  the  great  valley  of  the  Missouri  (west  of  the  river  and 
the  above  meridian)  is  inhabited  by  this  ant  and  its  closely  allied 
congener,  P.  harhatus^  the  Agricultural  Ant. 

It  is  worthy  of  note  that  all  the  authentic  reports  which  we 
have  of  the  latter  insect  also  limit  its  eastern  distribution  to  about 
the  same  meridian.  We  have  no  account  of  it  as  inhabiting 
southern  Missouri,  Arkansas  and  Louisiana,  except  a  note  of 
Nuttall's  in  1819,  which  appears  to  refer  to  one  of  these  species. 
Entomologists  and  naturalists  generally  in  these  States  might  do 
good  service  by  some  attention  to  this  point.  It  is  a  question  of 
profound  interest,  what  natural  cause  has  operated  to  establish  this 
eastern  limit  of  distribution?  The  writer  confesses  his  inability 
to  discover  any  relation  between  the  structure  and  economy  of  the 
ant,  and  the  ph3sical  condition  of  the  country,  that  could  throw 
any  light  upon  the  question. 

The  two  species  very  closely  resemble  each  other,  the  worker 
forms  scarcely  differing  except  in  body-size ;  the  worker-major  of 
Occidentalis  corresponds  almost  exactly  with  the  minor  of  bar- 
batus.  The  chief  differences  in  the  sexual  forms  are  of  size  and 
color,  but  also  a  slight  difference  in  venation.  There  are,  however, 
some  marked  differences  in  nidification  and  habit.  The  Agricul- 
tural Ant  occupies  the  southern  section  of  the  above  marked 
geographical  district,  and  it  seems  scarcely  possible  to  resist  the 
inference  that  it  is  a  modified  form  of  Occidentalis  (or  vice  versa) 
who  inhabits  the  northern  section.  The  local  site  of  the  nests  in 
Dakota  is  generally  a  sandy  flat  or  bottom. 

2.  Nidification, — From  the  observations  of  Prof.  Todd,  it 
further  appears  that  the  Dakota  ants  agree  with  those  of  Colorado 
in  the  position  of  the  gate,  at  one-half  to  one-third  the  distance 
from  the  base ;  in  the  general  appearance  of  the  mounds,  which 
are  uniformly  in  the  centre  of  a  circular  cleared  area  three  or  four 
feet  in  diameter.  In  size  they  are  smaller,  being  about  six  inches 
high  and  about  two  feet  in  diameter.  They  are  roofed  in  some 
sites  with  small  gravel  stones  of  quartz,  but  in  others,  as  at  the 
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mouth  of  the  Cannon  Ball  River,  have  no  such  covering.  Pror. 
Todd  is  inclined  to  think  that  the  gravel  roofing  is  selected  from 
the  nest  vicinage  and  placed  upon  the  mound  ;  but  I  lielieve  the 
stones  to  have  been  excavated  from  the  underground  gaUerie«, 
granaries  and  rooms,  and  brought  up  therefrom.  However,  I 
think  the  constructiou  of  a  roof  by  selection  to  be  quite  nilbin 
the  ability  of  the  Occidents,  as  I  have  observed  them  carrying 
pebbles  up,  down  and  around  the  mound  in  all  directions  afler 
issuing  fVom  the  gate. 

3.  Harvi'.atinij  habit. — Among  the  pebbles  sent  to  mc  lire  ■ 
Dwmher  of  husks,  etc.,  of  various  seeds  which  appear  to  have  been 
taken  from  the  kitchen-middens  or  reftise-beapB  of  the  forroicani-. 
These  indicate  that  the  Dakota  emmets,  like  the  more  soutbem 
examples,  are  harvesting  ants.  Mr.  Thomas  Meeban,  to  whom 
was  referrLHl  a  email  quantity  of  the  debris  collected  from 
the  margin  of  a  nest  by  Prof,  Todd,  reports  that  there  are  no 
seeds  among  the  pebbles,  but  that  there  are  a  numbLT  of  caliceg 
and  undeveloped  capsules  of  a  leguminous  plant,  Dalea  olopecur- 
oides,  wkich  is  common  on  the  American  plains.  I  was  puzzled 
to  explain  why  such  intelligent  creatures  shonld  be  detected  in 
Imrvcstiiig  immatiii-e  seeds,  until,  upon  inquiry,  I  found  tb.it 
leguminous  plants  have  a  succession  of  flowers,  so  tliat  there  may 
be  uutturc  seeds  and  flowers  on  a  plant  at  tlie  same  time.  Mr. 
Mcclinn  actually  founil  ujion  ii  specimen  of  the  above  iil;int  in  the 
Academy's  Herbarium,  both  the  flower  and  the  fully  devel'jped 
seed  ;  indeed,  the  two  appear  to  occur  upon  the  same  spike.  It 
is  thus  evident  that  tlic  ants  were  not  harvesting  out  of  se.'ison, 
but  were  occasionally  deceived,  and  cast  out  to  the  refusc-lieaps 
the  calices  that  contained  no  edible  seed. 
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STAININO  WITH  H£XATOXTLON. 
BY  CHARLES  L.   MITCHELL,   PH.  D.,  M.  D. 

Haematoxylon  or  logwood  was  first  recommended  by  Boehmer 
for  the  staining  of  tissues  and  sections,  for  microscopic  examina- 
tions. Its  rapid  action,  clearness  of  differentiation  and  beautiful 
tint  soon  made  it  a  favorite  staining  agent  with  microscopists. 
Possessing  even  a  greater  selective  power  than  carmine  in  sepa- 
rating and  staining  the  bioplasm  of  animal  and  vegetable  tissues, 
it  was  also  superior  to  this  coloring  agent  in  the  fact  that  the 
violet  tint  of  the  logwood  was  not  nearly  so  fatiguing  to  the  eye 
in  prolonged  examinations  with  the  microscope.  The  deeper  hue 
of  the  logwood-coloring  was  also  an  advantage  in  the  fact  that  the 
contrasts  of  colored  and  uncolored  tissue  afforded  by  its  use  pro- 
duced a  much  more  perfect  definition  and  clearness  of  outline 
than  could  be  produced  by  a  brighter  color.  Nucleus,  nucleolus 
and  cell-wall,  when  stained  b3'  this  agent,  all  stand  out  clearly 
and  with  perfect  distinctness  and  sharpness  of  outline — a  result 
not  to  be  attained  by  the  use  of  any  other  coloring  material. 

The  use  of  logwood  as  a  staining  agent,  however,  was  soon 
found  to  be  attended  with  strong  and  serious  disadvantages.  The 
staining  fluid  soon  became  thick,  cloudy  and  filled  with  a  grumous 
sediment,  at  the  same  time  changing  its  color;  sections  and 
tissues,  stained  with  it,  were  of  a  dirty  brown  color  and  soon 
faded,  and,  unless  the  solution  was  freshly  prepared,  the  results 
obtained  from  it  could  not  be  depended  upon.  The  numerous 
formulae,  published  by  Kleinenberg,  Boehmer,  Miller,  Klein  and 
many  others,  some  of  which  formuloe  are  exceedingly  complicated, 
are  suflScient  proof  that  the  task  they  undertook  was  not  an  easy 
one;  and,  judging  by  the  results,  a  simple,  satisfactory  formula 
for  preparing  this  desirable  coloring  agent  has  yet  to  be  published. 
It  is  my  purpose  this  evening,  to  call  the  attention  of  the  members 
of  the  Section  to  a  new  and  simple  method  of  preparing  a  log- 
wood staining  fluid,  by  which  a  permanent,  reliable  and  satisfactory- 
preparation  can  be  easily  made.  This  method,  I  think,  will  place 
within  the  reach  of  every  microscopist  a  staining  fluid  which  is 
stable  in  composition,  comparatively  easy  of  preparation  and 
unequalcd  in  the  delicacy  and  clearness  of  differentiation  of  its 
20 
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coloring.  I  have  previously,  at  several  diifLTent  meetings  of  the 
Section,  nil udeO  to  my  exp'/rimeiits  with  this  agent,  and  have  also 
eliown  at  different  times  some  specimens  of  tissues  atainetl  with 
it ;  Imt  I  tiid  not  feel  willing  to  plate  my  results  definitely  before 
j'oii,  until  eufllcient  lime  hnd  elapsed  to  fnlly  test  tlie  permanence 
of  the  preparation  ami  of  the  s'.ainitigs  produced  by  its  nse.  I 
have  placed  before  yoii  this  evening,  however,  under  tlie  different 
miero&eopcs  on  the  tiible,  a  deiicB  of  preparations,  sinj^lc  and 
donlile  etaininga,  which  will,  I  think,  speak  for  themselves,  auil 
also  a  sample  of  the  staining  flnid.  Botii  fluid  and  specimen! 
were  prepared  nearly  a  year  ago. 

In  considering  the  method  of  preparation  of  this  fluid,  it  will 
be  well  to  revievf  briefly  the  chemistry  of  logwood.  Logwood  i« 
the  heart-wood  of  HitmioloTylim  Campfachianum,  a  large  tree 
found  in  Campeacby,  Hondurus  and  other  parts  of  tropicul 
America,  and  is  nsed  extensively  in  the  textile  arts  for  dyeing 
falirics  of  a  purple,  blue  or  bl.ick  color.  Among  its  chemicii 
constituents  are  resinous  matter,  a  peculiar  tannin,  fi'ee  acetic 
acid,  various  salts  and  nitrogenous  principles,  and  a  peculiar 
principle  called  h^matin,  or  ha^matoxylun,  on  which  the  coloring 
propLTties  of  the  wood  depend.  This*  henintin  is,  when  piirr, 
perfectly  coloileHS,  but  affords  K-iiutiful  red,  blue  and  purple  colors 
when  in  union  wiih  an  alkaline  ba^e  and  the  oxygen  of  the  air. 
It  also  combines  with  the  alums  to  form  lake*,  that  jwculiflr  class 
of  coloring  substiiiices  of  which  fiirniine  is  so  remarkable  an 
examjile.  Now,  tliis  bike  of  logwood  is  the  principle  whieli  nets 
as  tlie  dye;  iiml,  iu  order  to  obtain  the  color  iu  all  its  ilelitacy 
and  piirily,  all  olher  c(int:iuiiii;iling  impurities  must  l>o  riinovcd. 
The  vnrious  formuiic  for  tlie  preparation  of  a  logwood  staining  lluiil 
have  nearly  all  ilireeted  the  use  of  (he  conimereinl  extract  of 
logwood,  which,  aside  from  the  numerous  impurities  ncc('ss;iri!y 
found  in  so  crude  an  article,  is  totally  unfit  for  the  juirpose,  fur 
re.isons  which  I  will  presently  point  out. 

As  already  mentioneil,  logwood  contains,  besides  its  coloring 
principle,  considerable  ([unntities  of  tannin — so  much,  in  fact,  as 
to  give  it  a  position  in  Uic  U.  S.  I'ltaruiacopieia  as  an  astrintrent. 
It  is  well  known  tluit  vegetable  infusions  containing  tannin  are 
(juicldy  inlluenccd  by  the  action  of  both  liglit  and  air,  and  when 
lluise  are  assisted  by  he;it,  changes  take  phice  very  rapidly. 
Under  tlic-sc  circumstances,  the  infusions  change  color,  become 


1883.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  299 

cloudy  ami  deposit  large  quantities  of  an  insoluble  sediracnt.  It 
therefore  can  be  readily  understood  that  an  extract  of  logwood, 
prepared  by  the  evaporation  of  an  infusion  of  the  drug,  noust  be  to 
some  cxtert  changed  by  the  process  of  manufacture,  and  that  any 
preparation  made  from  it  would  (the  process  of  decomposition 
having  already  been  started)  become  much  more  liable  to  change. 
And  just  such  a  result  takes  place  in  staining  fluids  prepared  from 
extract  of  logwoo<l.  The  partially  oxidized  tannin  in  the  liquid 
gradually  absorbs  more  oxygen  from  the  air,  and  changes  to  other 
complex  organic  com|X)unds  ;  the  coloring  matter  is  also  affected 
b}'  the  decomposition,  and  graduall}'  becomes  converted  into 
other  substances,  and  the  liquid  finally  Iwconies  of  a  dirty,  muddy 
color,  and  is  half  filled  with  a  lumpy  sediment.  This  change  will 
be  found*  to  take  place  in  all  ordinary  logwood  staining  fluids, 
whether  prepared  from  the  extract  or  from  the  drug  itself,  although 
from  the  nature  of  the  case  those  made  from  the  extract  would  be 
the  most  quickly  afliected.  The  idea,  therefore,  occurred  to  my 
mind,  that  if  the  tannin  could  he  removed,  and  the  lake  of  log- 
wood isolated  in  a  state  of  comparative  purity,  a  staining  fluid 
could  be  prepared  which  might  possibly  be  both  permanent  and 
satisfactory.  After  numerous  and  lengthy  experiments,  the 
desired  object  was  obtained,  and  the  formula  which  I  now  present 
to  your  notice  is  the  result  of  my  investigation  on  the  subject. 
Asa  means  of  distinguishing  this  preparation  from  the  other  and 
generally  worthless  logwoo<l  fluids,  I  have  thought  it  best  to  call  it 

*'  Mitchell's  H£matin  Staining  Fluid." 
B 

Finely  ground  logwood,       .          .          .  .          .          .           S  tj* 

Salph.  aluminum  and  potaih  (potash  alum),  .                    5  iz. 

Glyeerine,                   .           .          .  .          .     /.  S  iv. 

Distilled  water,           ....  a  sufficient  quantity. 

Moisten  the  ground  logwood  with  sufidcient  cold  water  to  slightly 
dampen  it,  place  it  in  a  funnel  or  percolator,  packing  it  loosely, 
and  then  percolate  sufficient  water  through  the  drug  until  the 
liquid  coming  from  the  percolator  is  but  slightly  colored.  Allow 
the  drug  to  drain  thoroughly,  and  then  remove  it  from  the  perco- 
lator,  and  spread  out  on  a  pafXir  or  board  to  dr}-.  Dissolve  the  alum 
in  eight  fluid-ounces  of  water,  moisten  the  dry  drug  with  a  suffi- 
cient quantity  of  the  fluid,  and  again  pack  in  the  percolator,  this 
time  rather  tightlj*,  and  pour  on  the  remainder  of  the  alum  solu- 
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tion.  As  80011  as  tUe  liquid  percolates  tlirongli  and  commences  to 
drop  from  the  end  of  tlie  percolator,  close  the  aperture  willi  > 
tightly  fitting  cork,  and  allow  the  drug  to  macerate  for  forty-eight 
Iioiira.  Remove  tlie  cork  at  tbo  expirotion  of  that  time,  allow  the 
liiinid  to  drain  off,  and  then  jKnir  sufficient  water  upon  the  drug 
to  percolate  Ibroiigii  twelve  flnid-ounces  altogether.  Mix  this  with 
the  glycerine,  filter  and  place  in  a  clo-e-stopped  bottle. 

In  this  proc-oss  nearly  all  the  tannin  is  removed  by  pert^lating 
the  drug  with  cold  water,  a  nienstruiiin  in  which  the  coloring 
principle  is  not  very  moliihle,  ami  the  eiibsequcnl  maceration  and 
pcrcoliitiuu  with  tli«  alum  solution  rcmovi*  the  lognood  lake  in  & 
state  of  comporalive  purity.  The  glycorino  is  added  simply  fot 
its  pRservativo  qualities,  and  this  may  he  still  increased  by  the 
addition  of  a  few  drachma  of  alcohol  to  the  solution. 

The  he'matin  staioing  fluid  thus  prepared  is  a  clear,  heavy  fluiil 
of  a  deep  purplish  red  color.  J  t  will  keep  Its  color  for  a.  length  of 
time,  and  deposits  no  sediment.  The  ttamplv  exhibited  to  the 
meeting  this  evening  has  been  on  Diy  working  table  for  nearly  a 
year,  frequently  exposed  to  a  strong  light  and  open  to  the  sir, 
and,  aa  yon  may  «ee,  it  is  as  yet  unchanged.  As  a  staining  fluid. 
n?ed  either  strong  or  diluted,  I  considiT  it  fnr  superior  to  an.v 
otiier  stain  I  know  of.  rerraanent  and  beautiful  in  its  color, 
wliicli  i>  <if  :i  di'liciite  violft  liue,  clear  mid  sharp  in  its  defltiilion 
of  the  ililferfiit  tissues  uiiilfr  oxiinuiiiition,  it  will  bear  usf  with 
the  very  liiijlicsl  powers  of  ilio  microscope,  and,  I  hope,  enable 
ob-ervci's  to  distingiiij-li  iniiiute  dillerences  of  tissue  which  have 
hitlicrlo  esciipcd  notice. 

A  few  words  ill  conclusion  as  regards  the  method  of  using  this 
fluid.  It  yields  good  results,  whc;i  used  undiluted,  as  a  quick 
stiiiii  ;  liviLllie  most  excelleut  results,  to  my  uiind,are  obtained  by 
phiciiig  till'  tissues  in  a  weak  solution  (ten  drops  to  two  fluid- 
drncliULs).  >vi;li  warm  distilled  water,  I'or  about  twelve  hours.  Tliis 
mellioil  leaves  iiotliiiiij  to  be  desired,  and  produces  results  of 
surpii^isiiLji  delicacy  and  lie:iiity.  1  liad  intciideil,  in  conclusion, 
to  refer  to  tin.-  beautiful  doiiblc-f-tainiiig  produced  by  this  agent 

and  liavc  sevcnd  speeiinciis  on  exhibition  this  evening;  but  I 
tliiiik  it  will  be  best  to  devote  a  sc|)aiatc  paper  to  the  consid- 
ei'ulioii  of  this  sulijecl,  iviiicli  I  trust  to  be  able  to  present  at  a 
future  meeting  of  thi-  Keclion. 
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December  4. 

The  President,  Dr.  Leidy,  in  the  chair. 

Thirty-six  persons  present. 

A  paper  entitled  ''A  Study  of  the  Distribution  of  Gluten 
within  tlie  Starch  Grain,"  by  N.  A.  Randolph,  M.  D.,  was  pre- 
sented. 

Gold  from  North  Carolina. — Prof.  H.  Carvill  Lewis  exhibited 
some  remarkable  ,s:old  nu2:«fets,foun<l  in  Montgomery  county.  North 
Carolina,  forty  miles  east  of  Charlotte  and  two  miles  from  Yadkin 
River.  Some  of  the  nu^'gets  were  of  great  size.  One  of  them 
weighed  over  four  pounds,  and  contained  nearly  $1000  worth  of 
gold,  being  finer  than  any  specimens  in  the  collection  at  the  Mint. 
It  was  probably  one  of  the  largest  nuggets  ever  found  in  eastern 
America.  Many  of  the  nuggets  exhibited  were  nearly  pure  goUl. 
The  gold  had  a  crystalline  structure,  and  was  of  fine  yellow  color. 
It  was  stated  that  in  the  district  of  North  Carolina  whence 
these  nuggets  were  taken,  gold  was  very  abundant.  The  larger 
specimens  were  found  in  the  gulleys,  where  they  had  been  washed 
out  of  the  decomposed  rock,  and  it  had  been  stated  that  a  shovelful 
of  dirt  dug  out  of  the  hillsides  anywhere  in  this  vicinity  would 
pan  out  traces  of  gold.  Some  years  ago  one  man  took  out  of  a 
hole  sixteen  feet  square  $30,000  worth  of  gold.  The  quartzite 
containing  the  gold  occurs  in  a  white  clay  or  decomposed  schist. 


December  11. 

The  President,  Dr.  Leidy,  in  the  chair. 
Thirty-three  persons  present. 

On  Extinct  Rhinoceri  from  the  Southwest. — Professor  Cope 
exhibited  the  skull  of  a  young  rhinoceros,  probably  of  the  species 
Aphelops  fossiger  Cope,  from  the  Louj)  Fork  Bed  of  the  valley 
*of  the  San  Francises  River,  New  Mexico.  He  also  exhibited 
photogmphs  of  a  mandibular  ramus  of  a  young  rhinoceros,  sent 
him  by  Dr.  Mariano  Barcena,  of  the  City  of  Mexico.  The  ramus 
had  been  exhumed  in  the  State  of  Mexico,  and  apparently  belonged 
to  a  j'oung  individual  of  the  Aphe.ops  fonaiger^  but  is  of  relatively 
small  dimensions.  Prof.  Cope  regarded  the  discovery  as  proving 
the  existence  of  the  Loup  Fork  formation  at  that  locality. 
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A  Fungus  infecting  Flies. — Prof.  Leidy  directed  attention  h> 
ft  via)  filk'd  with  flies  adlierrnt  to  fragments  of  leaves.  He  slated 
tliiit  on  the  first  of  August,  the  last  summer,  he  Lad  noticed  that 
fi  om  the  swarm  of  flies  thai  were  attracted  by  the  ripe  fruit  of  a 
black  miilberrrv,  Sforuit  nigra,  many  aeltled  on  the  under  stiie  of 
thij  leaves,  and  there  became  flieii  and  died  from  the  invasion  nf 
a  fungus,  in  iho  same  msnner  as  the  house-fly  oflrn  l>cconir« 
attached  to  walls  and  window-juiiieK,  in  Ihe  aiitonin,  Ibroiigh  tho 
agcDCy  of  the  fungus  known  as  the  Spomndonema.  Tbp  infust^ 
flies  on  Ihe  mil  I  berry -tree  were  so  nnmerous,  that  porbajis  a  fourth 
of  the  foliage  ot  i  he  lower  )>on<r|m  had  ftrom  one  to  half  a  doxen  of 
the  files  adherent  to  each  leaf.  The  fly,  though  a  familiar  one,  \a 
uuknown  by  name  to  him.  It  resembles  the  house-fly,  bat  is  larger 
and  baa  a  black  abdomen  with  lateral  wbitish  s[K>te.  The  fungns, 
of  a  fnscous  hue,  is  especially  evident  in  tlie  extended  intervals  of 
the  aeginents  of  the  abdomen,  along  the  sides  of  the  thorax  and 
at  the  neck.  Though  extending  to  and  attaching  the  flies  to  the 
leaves,  the  specimens  do  not  exliiliit  the  zone  of  8|>orc8  on  the 
leaf  as  commonly  seen  in  tliotte  of  infested  house-llies.  Micro- 
Hco[iic  examination  exliibil-ed  a  similar  structure  of  the  fungus  to 
that  of  the  Sporendonema  or  Empusa  muacse.  It  mainly  oonsisU 
of  translucent  cylindrical,  straight  or  somewhat  tortuous  rods  ur 
tubes  of  variable  length  with  rounded  ends,  and  containing  homn- 
geneotis  liquid  with  rows  of  oil-like  globules.  Mingled  with  the 
lubes  are  numerous  oval,  ovuid,  and  pyriform  sjiore-like  bodies, 
usimlly  ejicli  witii  two  oil  like  globules.  The  i'|)ore-like  boiiies 
measure  0028  to  0-03C  mm.  long,  by  0-OlG  mm.  thick.  The 
longer  tubes  meusimt!  usuiiHv  up  to  U'Kl  mm.  long,  by  0012  mm. 
thick. 

On  Manai/urii-ii. — Prof.  I.kidy  made  some  remarks  on  a  s|)eci- 
men  of  Manaijunkia.  of  which  1k!  exhiliited  a  drawing,  and  which 
had  been  receiitiv  obtained  bv  Mr.  Edward  Potts,  from  the  mill- 
pond  of  Absecoiii  Creek,  Ht  Absccom,  X.  J.  It  was  of  es|iecial 
interest  as  apparentlv  conlirmin^  the  fresh-water  habit  of  ii  oeplio- 
lobranch  annelide.  The  worm  whs  (.'ontained  in  a  tulic  attached 
to  the  midrib  of  a  ilec.iyed  Ictif,  to  which  there  were  attached 
sevcrul  similar  but  ctnply  tuUs  about  one  line  long.  The  worm, 
To  mm,  long,  iippi'urs  to  be  an  immature  form  of  Manaijvnkia 
speciona.  The  body  consists  of  ten  sotigeroiis  segments  succeeding 
the  hcnd.  The  hitter  t>up|>orl.s  two  lopliophorcs,  each  with  tea 
tcniacles,  of  which  none  are  oonnpicuously  larger  than  the  others. 
A  [Kiir  of  eycB  occupy  Ihu  head,  but  no  pigment  spots  exist  along 
Ihu  Ijase  of  the  tenlacles.  The  podal  sette  arc  from  two  to  four, 
hut  mostly  three,  on  e:ieh  siclt;  of  the  segments.  The  )>odal  hooks, 
but  one  on  each  aide  of  the  setigeroiis  segments,  except  the  first 
of  thchittiT,  wliich  has  none;  and  the  last  two,  which  have  rows  of 
Bis  eomli-like  hooks  on  each  side.  The  worm  is  translucent  white, 
and  the  hlooi.1  very  pale  green. 
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Ordinarily,  Absccom  pond  is  purely  fresh  water,  and  contains 
in  abundance  the  usual  plants  and  animals  characteristic  of  fresh 
waters.  Mr.  Stuuit  Wood  stated  that  in  occasional  extreme  high 
tide  of  Absecom  Creek,  the  pond  had  been  subjected  to  the  over- 
flow of  salt  water. 

How  a  Carpenter  Ant  Queen  founds  a  Formicary, —  Rev.  Dr. 
McCooK  presented  three  specimens  of  fertile  queens  of  the  Penn- 
sylvania carpenter  ant,  Gamponotus  pennsijlvanicus.  These  had 
been  given  him  by  Dr.  Joseph  Leidy,  who  had  taken  them  during 
the  last  summer  at  Wallingford,  Delaware  Co.,  Pa.  The  circum- 
stances under  which  they  were  captured  afforded  a  good  demon- 
stration of  the  manner  in  which  a  new  colony  of  this  and  other 
species  is  begun,  confirming  the  speaker's  own  observations  and 
published  statements.  One  specimen  was  taken,  August  9,  in  a 
chestnut  log;  the  others,  August  14,  in  the  stump  of  a  chestnut- 
tree.  They  were  enclosed  within  small  cavities  about  an. inch  in 
diameter,  and,curiousl3%  the  queens  had  sealed  themselves  within 
their  nests  by  closing  up  the  original  opening  by  which  they  had 
entered,  and  from  which,  as  a  nucleus,  they  must  have  cut  out 
their  resident-room  and  nursery.  If,  therefore,  they  sallied  forth 
to  obtain  food,  as  they  may  have  done  (for  Dr.  McCook  had  at 
various  times  observed  queens  wandering  solitary),  they  must 
have  removed  the  plug  or  "door,"  and  restored  it  to  place  again 
upon  re-entrance.  However,  he  l)elieved  it  to  be  quite  within  the 
bounds  of  probability  that  a  well-fed  queen  could  live  without 
additional  food  for  several  weeks — a  period  long  enough  to  rear 
a  small  brood,  and  also  feed  the  larvae  from  the  contents  of  her 
crop,  which  might  serve  as  a  storehouse  of  food,  as  was  explained 
by  illustrations  of  the  anatomy  of  the  alimentary  canal. 

In  the  same  reeei)tacle  with  the  queens  were  found  (1)  the 
white,  oval  or  cylindrical  eggs  of  the  sjjecies ;  (2)  larvae  of  various 
sizes,  from  those  just  escaped  out  of  the  egg  (2*3  mm.  long)  to 
full-grown  (about  10  mm.);  (3)  the  cocoons,  or  enclosed  pupae; 
and  in  one  case  (4)  a  callow  antling,  which  had  evidently  just 
escaped  from  its  case.  This  antling  was,  as  indeed  all  the  larvae 
and  cocoons  appeared  to  be,  of  the  dwarf  caste.  There  are  three 
castes  in  a  formicary  of  GamponotuH:  the  worker-mnjor,  the 
worker-minor  and  the  minim,  or  dwarf.  We  may  infer  that  the 
latter  caste  is  the  one  which  is  first  produced  in  rearing  a  family. 

In  response  to  a  remark  and  suggestion  made  that  the  imperfect 
nurture  given  to  the  larvae,  under  the  peculiar  circumstances,  might 
account  for  the  appearance  of  small  workers  first  in  order,  Dr. 
McCook  stated  that,  whatever  one  might  conjecture  to  have  been 
the  fact  in  the  remote  origin  of  these  castes  among  ants,  it  is  certain 
that  when  the  formicary  has  been  fully  peopled  with  workers, and  the 
food-supply  is  unlimited,  the  several  castes  still  continue  to  appear. 
Minims,  minors  and  majors  not  only  abound  among  the  mature 
insects,  but  are   found   among  the   larvae  and   cocoons.     These 
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■JistinctioDB  arc  a  permanent  feature  of  the  ant  economy;  and 
while  it  is  poi'hapa  not  permitted  one  to  snj-  that  they  are  not  t^uscd 
by  difforeDoea  in  amount  or  character  of  the  nurture  given  in  llie 
larval  stiite,  yet  this  did  not  seem  at  all  probable  to  tlie  speaker. 
The  fact  that,  in  some  genera,  the  worlcers  have  al§o  reinarlc- 
able  (lIlTeriniccs  in  structure  (ns  of  the  head,  for  example,  in  > 
Pheidole  and  J'ogonomyrmex  crudelig)  goes  to  show  tltat  differen- 
tiation into  castes  is  regulated  bj-  Boineihing  other  than  tlic  food* 
supply. 

The  above  oliservations  are  valuable  as  proving  that  the 
females  of  Camponotm,  when  fertilized,  go  solitary,  aatl  after 
disjwssesaing  themselves  of  their  wings,  begin  tiie  work  of 
founding  a  new  family.  This  work  they  carry  on  until  enough 
workers  arc  reared  to  attend  to  the  active  duties  of  the  formicary, 
ae  tending  and  feeding  the  young,  enlarging  th«  domicile,  etc. 
After  tbat,  the  queens  generally  limit  their  duty  to  the  laying  of 
^gB,  and,  as  the  speaker  bad  elsewhere  fully  described,'  ate 
continually  guai-ded  aud  restricted  iu  their  movements  by  a 
oiicle  of  attendant  workers,  or  "court." 

The  above  facts  are  further  illustrated  and  enlarged  by  a  series 
of  observations  made  by  Mr.  Edward  Fotta,  in  accordance  with 
the  8|>eaker'8  suggestions  and  directions.  On  or  about  June  16, 
Mr.  Potta  captured  a  queen  of  C.^nn8i//eanicu8  running  acro>Bhi>  ' 
parlor  floor,  late  at  ulght.  He  plaeed  it  in  a  bottle,  but  forgot  to 
examine  it  until  five  dava  later  (iilst  and  22d  June),  when  he  was 
surpt'ised  to  And  that  tlie  ant  was  alive,  and  had  laid  six  or  eiglit 
eggs  in  the  otherwise  empty  l»otlle;  which  eggs,  in  their  various 
stages  of  development,  she  continued  to  attend  for  alwiut  tifty 
days.  He  fed  tlie  ant  by  dropping  into  licr  bottle  a  pinch  of 
white  sugar,  which  he  mois-tened  every  evening  with  a  drop  or  two 
of  water;  at  which  times  she  quit  her  otherwise  unrcmittiiii; 
watch  oyer  the  eirgs  and  the  larvie,  to  ])rc9s  her  labium  for  a 
moment  into  tlio  sweet  Huid,  her  labial  and  maxill.iry  palps 
meanwhile  rapidly  vibnting  with  pleasure.  The  egg-laying  was, 
from  the  lirst.  very  delibiTate;  one  or  two  eggs  were  aiided  "to  the 
original  stock  froih  limu  lo  time,  imtil  about  the  15th  August, 
making  the  hiuhest  number  counted,  of  all  ages,  nineteen. 

He  diii  not  <jtjservc  the  date  of  the  first  hat<;liing,  but  these 
laivie,  at  first  no  larger  than  the  eggs,  and  only  distinguishable 
upon  close  oliserviition  by  the  slight  grooves  between  the  ImxIv 
segments  and  the  ilklelined  he:id,  graduidly  at  first,  and  after- 
wards more  rapidly,  reached  finally  a  length  of  about  one-quarter 
inch  anil  began  to  i^pid  their  cocoons.  On  the  morning  of  July 
20,  the  first  wa*  surrounded  liy  a  f-innlc  layer  of  web.  but  could 
still  be  seen  working  inside  it.  By  evening  the  cocoon  was  too 
opaque  to  be  seen  through.     On   the   morning  of  the  21st  the 
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second  larva  was  covered  in  like  manner,  and  the  third  by  the 
evening  of  the  22d.  For  some  days  he  was  able  to  detect  the  dark 
form  of  the  young  ant  in  one  of  these  cocoons,  and  on  the  evening 
of  Aug.  11a  worker  was  running  about  the  bottle  and  already 
essaying  its  ministrations  upon  the  undeveloped  eggs  and  the 
next  series  of  larvae,  quite  as  big  and  much  heavier  than  itself. 
We  have,  then,  the  period  from,  sa}-  June  20  to  July  20  (thirty 
days),  occupied  in  the  development  of  the  first  eggs  and  the  ful- 
filment of  the  larval  stage;  from  July  20  to  August  11,  say 
twenty-two  days,  were  spent  in  tlie  pupa  state. 

The  manner  of  the  young  worker  was  very  nervous  and  far  from 
soothing,  especially  to  the  well  grown  larva;,  who  evidently  much 
prefer  a  mother's  care  to  that  of  an  elder  sister.  He  did  not 
observe  this  antling  feeding  from  the  sugar,  but  upon  one  or  two 
occasions  saw  osculatory  advances  towards  its  mother  which 
seemed  to  indicate  that  it  was  not  above  receiving  its  nutriment 
from  the  maternal  fount  to  which  it  became  accustomed  during  its 
wriggling  youth.  It  constantly  climbed  over  the  eggs  and  larvje, 
apparent!}'  nipping  them  with  its  mandibles,  but  not  moving  them 
to  any  purpose.  He  saw  no  well-defined  attempt  at  feeding  them 
on  its  part ;  though,  after  patient  observation,  upon  several  occa- 
sions, he  observed  this  act  performed  by  the  parent  ant.  She  would 
caress  the  larva  by  sundry  pats  with  her  antenna;  upon  each  side 
of  the  face,  when,  if  hungry,  it  would  lift  up  its  head  under  her 
mandibles,  placing  its  labium  against  hers,  at  which  time  a  flow  of 
liquid  down  the  lai*val  throat  was  seen. 

As  the  queen's  labors  increased,  she  was  less  given  to  moving 
her  charges  from  place  to  place,  though  they  were  not  allowed  to 
remain  long  quiescent.  While  nervously  anxious  about  them,  Mr. 
Potts  thought  that  she  showed  little  evidence  of  tenderness  in 
her  treatment,  trampling  on  them  with  her  feet  or  dragging  them 
around  under  her  heavy  abdomen^asif  they  were  really  the  putty 
they  looked  like. 

The  moisture  necessary  for  the  cleansing  and  growth  of  the 
larvflR  was  apparently  supplied  from  the  tongue  of  the  caretaker, 
who  examined  them  one  after  another,  moistening  the  dry  places 
and  keeping  the  egg  and  larval  skins  flexible.  Tiie  queen  was 
very  careful  of  the  eggs,  standing  nearly  all  the  time  with  her 
head  over  the  little  heap,  occasionally  picking  them  up  to  move 
them  a  quarter  of  an  inch  or  more  to  one  side.  She  was  thrown 
into  a  great  excitement  of  solicitude  when  a  fly,  attracted  by  the 
crumbs,  intruded  within  her  domicile.  She  sprang  fiercely  at  the 
fly  and  raged  around  her  narrow  compartment,  seizing  a  group 
of  eggs  as  if  to  escape  with  them  from  a  threatened  danger,  then 
replacing  them  as  though  recognizing  the  impossibility  of  getting 
away.  Her  demeanor  on  this  occasion  indicated  strong  maternal 
solicitude. 

Mr.  Potts  made  some  attempt  to  follow  the  embryonic  changes, 
and  made  a  few  drawings  of  the  dififerent  phases.     When  first 
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Bpcn  tlte  egg  is  full  of  fliiUl,  iinirDrm  in  n|ipcai-anc(;  throughout. 
When  next  observed  segmentation  had  t.ilicn  plnce  and  advanced 
to  ttic  morula  stage,  showing  cverj-wbeiv  small  gmnnlnr  cells  of 
uuiform  size.  Afterward  &  hjalino  spot  Rppears  at  one  end  of  the 
egg,  which  thci'e  seems  emptj'  or  tilled  with  a  homogeueons  fluid ; 
next  to  which  are  large  cells,  containing  smaller  ones  of  various 
sizes.  Later  both  ends  become  triinsparent,  the  Urge  c*ll!  I 
bounding  the  small-celled  body-cavit.v  and  formttigtbe  well-known 
I  aetrtila  condition.  He  was  not  able  to  trace  the  formation  of 
the  various  internal  or  external  oi^aiis.  The  cycloeis  or  piilsa- 
tfou  of  the  larval  iieart  was  counted  in  two  instancca  at  45  and  SO 
per  minute. 

The  manner  of  ovipositing  (August  13)  the  nineteenth  egg 
is  thns  described:  When  first  observed  the  queen  stood  up  high 
upoil  all  three  pairs  of  legs,  llie  abdomcu  thrown  forward  liL-tweea 
them  and  the  head  bent  i»ack  almost  to  meet  it.  The  egg  wsa 
Ihcin  about  linlf  protruded.  Considerable  muscular  action  was 
visible  throughout  the  nMonien,  and  when  presently  the  egg  wm 
posited  siie  fftraigbtened  hersell'oul  with  a  visible  air  of  relief,  bat 
forgot  all  about  the  e^,  which  was  left  lying  under  her  for  several 
minutes  while  she  attended  to  other  matters,  until  at  last,  acci- 
dentfllly'touching  it  with  one  antenna,  she  picked  it  up  and  carrieil 
it  to  the  family  apartments,  where,  presently,  the  worker  found  it 
and  placed  it  in  the  group  of  the  older  eggs.  Au  evident  iulant 
at  classifying  the  eggs  and  larvje  was  remarked,  these  (within  the 
narrow  limiutioUH  of  the  ciiosen  spaeej  lia\iug  been  kept  to  a 
good  degree  sep.irate. 

August  IS,  anotlier  woiker  was  nlc.ised  from  its  cocoon  Mr. 
Potts  did  not  see  the  act,  but  belreved  that  the  female  assisted,  as 
she  was  si-en  standing  over  the  neopliyte  who  seemed  to  l>e  weak, 
its  femora  bent  forward,  tlic  larsi  and  tibiie  still  nearly  reaching 
tlie  end  of  llic  abdomen,  indicating  the  manner  in  wliich  the  legs 
were  folded  in  the  cocooii.  Immediately  after  release  tiie  mother 
guve  thi'  voiing  imago  nimrisliment  in  the  manneralwve  described. 

At  this  dale  then' were  in  Hie  forndeary,  beside  the  mature  ants. 
twi)  fnll-i^rowii  larvie,  very  fat,  two  about  half-grown,  and  several 
smaller  ones,  with  the  eggs  i"  dillereiit  stages  of  develo]>mfnt. 
The  two  oldest  were  then  I'vidently  about  ready  to  spin,  but  what 
cliaiice  they  could  liave,  with  the  matiu'e  auts  continually  tr.imping 
over  them',  standing  tlicm  up  on  end  or  hiiiiling  them  »ir  to  a 
distance,  Mr.  Potts  was  at  a  loss  to  imagine.  From  tlie  mouth  of 
one  he  observed  a  strand  of  silk  prolriidiug,  l)iit  tlie  workers 
eanie,ap|>:irentlv  trving  to  grasp  it,  and  left  him  in  doubt  wliether 
their  ohjeet  wiisi  to  help  i>r  hinder  the  wiavinu'  process. 

Auj,Mist  14,  one  of  ihe  tw()  lull-grown  larva-  was  found  wrapped 
in  its  winding  sheet.  Tin-  web  was  verv  thin  and  the  motion  of 
the  larvie  readily  seen  thruugli  it.  The  other  larva  seemed  almost 
totally  ([uiesceut,  but  careful  c.^ainination  with  a  Coddingtoa 
leus  showed  some   muscular  action  in  tile  posterior  segments  of 
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the  body.  Their  state  of  comparative  torpor  was  thought  to  imme- 
diately precede  the  act  of  spinning.  At  this  date  the  workers 
had  become  less  nervous  in  their  motions,  and  the  female  seemed 
to  have  resigned  most  of  her  labors  to  them,  resting  much  of  the 
time  quietly  in  one  place. 

August  16,  the  third  worker  had  emerged  and  was  found  quite 
at  home  in  attending  to  its  duties.  Tiie  second  grown  larva  was 
then  still  uncovered  and  quiescent.  Very  close  observation  was 
required  to  show  that  it  still  breathed,  and  it  made  no  other 
visible  motion. 

These  observations  of  Mr.  Potts  establish  or  confirm  the  fol- 
lowing points  :  (1)  The  manner  of  depositing  the  eggs,  which,  as 
well  as  the  larvai,  are  cared  for  by  tiie  queen  until  workers  are 
matured ;  (2)  ihe  stages  in  the  development  of  the  egg  and  larvae 
are  pa rtiall}' noted ;  (3)  the  time  requited  for  the  change  from 
larval  to  pupal  state  is  about  thirty  days  ;  (4)  about  the  same 
period  is  spent  in  the  pupa  state,  the  entire  period  of  transforma- 
tion being  about  sixty  days ;  (5)  the  work  of  rearing  the  first 
broods  of  Camponotus  begins  the  latter  part  of  June  or  early  in 
July;  (6)  about  twenty-four  hours  are  spent  by  larvae  in  spinning 
up  into  cocoon;  (7)  the  ant  queen  probably  assists  the  callow 
antling  to  emerge  from  its  case ;  (8)  not  only  the  larvae,  but 
occasionally  also  the  antlings,  are  fed  by  the  queen ;  (9)  the 
young  workers,  shortly  after  emerging,  begin  the  duty  of  nurses, 
caring  for  the  eggs  and  tending  tlie  larva;.  Some  of  these  points 
thus  abstracted  and  formulated  by  him  Dr.  McCook  was  subse- 
quently able  to  confirm  from  observations  upon  the  same  queen. 
His  thanks  were  due  Mr.  Potts  for  the  intelligent  and  successful 
manner  in  which  his  suggestions  had  been  carried  out. 

The  following  was  ordered  to  be  printed  ; — 


{■EOCEEDINGS  OF  TEIE  ACADEMY  OF  [19^ 


The  object  of  tlic  present  prijwr  is  to  briefly  describe  sei-eral 
methods  for  the  demon  stmt  ion  or  gluten  in  tbc  central  portion  of 
ttie  wheat  grain,  and  tbo  results  of  their  application. 

For  many  years  the  great  miyority  of  observers  and  of  writer* 
npoii  gluten  have  elated  thnt  this  bighly  Important  aitrc^enom 
element  of  food  is  found  almost,  if  not  quite  excluatvely,  iu  the 
fourth  layer  (Parkes)  of  the  grain,  immediately  below  and  adhe- 
rent to  the  third  or  inner  coat  of  the  true  bran  ;  this  fourth  layer 
is  composed  of  closely  packed  yellowish  granular  cells  of  ovst«  or 
cuboid  form,  each  of  which  is  provided  with  a  dense,  laminated 
cellulose  wall  and  contains  a  large  proportion  of  free  fnt.  Iniiue- 
diately  within  this  laj'eror»o-called*'gluten-oell8,"  and  constituting 
the  ^renter  portion  of  the  grain,  is  an  aggregation  of  much  larger. 
iisUAlly  elongated,  cylindrical  cells,  whose  contents  are  apparetUlg 
m;ide  up  exclusively  of  starch  granules  which  exhibit  great 
diversity  in  size. 

So  fixed  and  widespread  has  the  belief  become  that  the  gluten 
of  the  whi'al  resides  in  a|K'cifu-  cortical  cells  of  the  "rrain,  that  not 
only  do  many  most  intelligent  persons  habitually  rasp  tlieir 
digestive  surfaces  with  branny  foods,  but  attempts  to  determine, 
by  microscopical  examination,  the  nutritive  values  of  various  pre- 
pared foods  have  l)eL'ii  mude,  in  which  the  proportion  of  '■gluten- 
cells  ''  found  in  a  given  food  formed  the  criterion  of  it-;  valiLe.' 
These  assumptions  have  called  forth  meriteil  criticism  from 
Prof.  Ilieliardson,  of  this  city,  and  from  Prof  Leeds,  of  Iloboken. 
l)oth  of  whom  emphasized  the  fact,  singularly  ignored  by  Cutter. 
Jacobi  :uid  their  followers,  that  ordinary  white  whcat-ttour  contains 
a  varying  but  always  notable  quantity  of  gluten. 

So  far  a*  the  writer  is  informed,  however,  there  lias  not  been 
recorded  any  oeuliir  demonstration  of  tlie  gluten  of  the  wheat 
grain,  in  niUi.  and  entirely  inde]>eiident  of  the  ■'  gluten-eel  Is." 
Such  a  demoustr.ttion  may  be  conclusively  made  by  either  of  tlio 
following  methods  : 

],  If  whole  wheat  grains  be  macerated  in  water  to  which  a  few 
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drops  of  ether  have  been  added  to  prevent  germination,  they  will, 
in  a  few  days,  become  thoroughly  softened,  and  the  contents  of 
such  a  grain  may  then  be  squeezed  out  as  a  white  tenacious  ma»s. 
Examination  of  the  remaining  bran  shows  the  "  gluten-cells " 
undisturbed,  closely  adhering  to  the  cortical  protective  layers. 
By  now  carefully  washing  the  white  extruded  mass,  the  major 
part  of  its  starch  may  be  removed ;  and  upon  the  addition  of  a 
drop  of  iodine  solution,  microscopic  examination  shows  numer- 
ous networks  of  fine  yellow  fibrils,  still  holding  entangled  in  their 
meshes  many  starch  granules  colored  blue  by  the  iodine.  In 
carefully  washed  specimens,  these  sponge-like  networks  are  seen 
to  retain  the  outline  of  the  central  starch-filled  cells,  and  evidently 
constitute  the  protoplasmic  matrix  in  which  the  starch  granules 
lay.  Upon  gently  teasing  such  a  specimen  under  a  moderate 
amplification  the  fibrils  will  be  seen  to  become  longer  and  thinner 
in  a  manner  possible  only  to  viscid  and  tenacious  substances^ — a 
class  represented  in  wheat  by  gluten  alone. 

An  eminently  satisfactory  proof  of  the  proteid  nature  of  these 
central  networks  may  be  obtained  by  heating  the  specimen  in  the 
solution  of  acid  nitrate  of  mercury  (Millon's  reagent),  when  the 
fibrils  will  assume  the  bright  pink  tint  characteristic  of  albumen- 
oids  under  this  treatment.  The  results  of  the  application  of  the 
xanthoproteic  and  biuret  reactions  are  equally  conclusive, but  more 
care  is  required  in  the  use  of  these  proteid  tests,  and  the  resultant 
diflferentiation  is  not  so  clear.  Keticuli  similar  to  those  above 
described,  but  much  broken  and  smaller,  may  be  seen,  upon  close 
examination,  scattered  throughout  fine  white  flour,  without  the 
addition  of  any  reagent. 

By  general  consent,  the  albumenoids  of  the  wheat  grain  are 
grouped  together  as  gluten,  which  is,  however,  further  separable 
into  gluten-fibrin,  gliadin  and  mucedin,  proteid  bodies  practically 
equal  in  nutritive  value,  but  differing  in  certain  physical  proper- 
ties, notably  that  of  solubility.  It  must,  therefore,  be  borne  in 
mind  that  in  this,  as  in  all  other  methods  of  separating  gluten 
from  the  other  constituents  of  the  grain,  its  relatively  small  soluble 
portion  is  removed  with  the  starch,  and  that  any  estimate  of  the 
quantity  of  gluten  based  upon  such  methods  will  probably  be 
rather  under  than  over  the  actual  amount. 

2.  In  even  the  thinnest  sections  of  the  wheat  grain,  the  gluten 
of  the  central  portion  is  always  masked  by  large  numbers  of  starch 
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granules.  Theae  may,  to  &  large  extent,  be  removed  by  immeraing 
tbo  section  for  a  short  time  in  liquor  potasste,  witb  sultsequcnt 
uareful  wn^hing.  The  alkali  nfTects  the  hTilrntion  and  partial 
solution  of  the  starcb ;  but  if  its  apjilicntiun  be  too  long  i?ontinu«iI, 
thi!  gluten  will  also  be  disJolved.  This  troutuient  is  well  n<l9pt«d 
lo  show  tbc  rather  dense  gluten  networks  iisiinlly  found  in  brsn, 
in  mediately  below  tbe  fourth  layer. 

3.  The  raoat  satisfaetury  method  of  studying  the  distribution  of 
gluten  in  sections  of  whiat  is  that  of  artificial  ea/iuary  liitjeiilvm. 
If  tlie  section  be  gently  boiled  for  a  moment  lo  hydrate  the  starch, 
tlien  transferred  when  co'il  to  filtered  saliva,  and  maintained  for 
from  hair  an  hour  to  an  hour  at  a  temperature  of  about  98°  Fabr.. 
all  the  starch  will  be  digested  away,  while  the  insoluble  prot«id 
and  other  constituents  will  rcmnin  entirely  unaltered.  A  sc-L-tion 
of  wheat  grain  tlins  treated  will  exhibit,  throughout  ita  entire 
trcnlrHl  portion,  cloac-iReshed  gluten  networks,  whieh  becnmc 
slightly  denser  toward  the  corte.-c  of  the  grain.  The  proteiH 
character  of  these  reticuli  ia  here,  as  in  the  first  method,  sus- 
ceptible of  micro-chemical  demonstration  by  Millon's  reagent  or 
the  hinret  reaction.  A  relatively  very  faint  coloration,  indioatbg 
the  presence  of  albumcnoids,  is  noticeable  in  the  "  gluten-cells." 
wliile  the  gradual  condensation  of  the  gluten  of  tire  endosperm  as 
the  cortex  is  approached,  is  evidenced  by  a  quite  vivid  coloration 
of  the  fibrils. 

St-benk  '  has  applied  Milhm's  reagent  to  sections  of  wheat  with 
a  resultant  a«siiin|ition  by  the  endnsperm  of  a  pink  tint  and  "  no 
coloviition  of  tlie  cortical  srluten- (.■('! Is."  The  stiirch  was  not  removed 
and  the  niethoil  of  distribution  of  gluten  was  not  determined.  Uv 
artificial  gastric  digest  inn  of  wheat  sections,  the  same  observer 
noted  that  tlie  starch  of  the  section  became  readily  detached,  and 
deduced  from  this  the  jnst  projiosil  ion  that  the  gluten  lay  K'tween 
the  starch  granules. 

Objections  are  not  infrequently  offered  by  the  chemist  to  the 
microsco|iical  determination  of  organic  compounds,  especially 
where  any  attem|it  at  a  quantitative  estimation  is  made.  All  that 
is  claimed  for  the  methods  a(>ove  described  is  tbe  demonstration 
of  gluten  in  very  considerable  quantity  in  the  inner  layers  of  the 
wheat  grain.  It  is  but  just  to  wtate,  however,  that  by  these 
methods  a  conception  may  be  obtained  of  the  quantity  of  proteiils 

I  Anat. -Physiol.. UiitiTs.,  ]>.  33.     Wien.,  'i8T2. 
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within  the  grain  fully  as  accurate  as  that  given  by  the  usual 
chemical  method  of  estimating  the  albumenoicls  of  a  given  bod}', 
namely,  from  the  entire  amount  of  nitrogen  contained  in  it. 
Especially  ia  this  true  in  the  case  of  vegetable  tissues.  In  a  close 
anal^'sis  of  the  potato,  Schultze  and  Barbieri  found  that  only  562 
per  cent,  of  all  its  nitrogen  existed  in  albumenoid  combination, 
while  in  the  fodder-beet  only  20  per  cent,  of  the  nitrogen  went  to 
the  formation  of  albumenons  compounds ;  the  remainder  in  each 
case  entering  into  the  composition  of  non-nutrilious  bodies,  as 
amides,  nitrates,  ammonia  and  as^  aragin. 

The  fact  that  the  gluten  networks  become  denser  toward  the 
periphery  of  the  endosperm,  together  with  the  presence  of  non- 
albumenoid  nitrogenous  compounds  in  the  perisperm,  explains 
the  notable  percentage  of  nitrogen  found  in  bran  as  ordinarily 
roughly  removed. 

The  color  tests  mentioned  above  indicate  that  the  amount  of 
proteids  contained  in  the  cells  of  the  fourth  la3*er  is  relatively 
very  slight;  but  admitting  for  the  moment  that  these  cells  contain 
gluten,  the  question  naturally  arises  whether,  in  view  of  their 
dense  cellulose  walls,  they  are  cnpable  of  serving  as  a  food-stuff 
for  man.  In  artificial  digestions  the  writer  has  found  these 
elements,  even  when  thoroughly  cooked,  to  be  unaffected  by  the 
digestive  juices  ;  that  is,  well-boiled  bran  with  its  adherent  "gluten- 
cells,''  will  sustain  prolonged  maceration  at  the  temperature  of 
the  human  digestive  tract  in  artificial  gastric  and  pancreatic  juice 
(in  which,  under  the  same  conditions,  fibrin  is  readily  digested) 
without  exhibiting  any  change.  These  cells  were  further  found 
to  be  unaffected  b}^  maceration  for  thirty  days  in  liquor  potassae, 
except  for  a  slight  swelling  of  the  cell  and  the  occasional  coales- 
cence of  some  of  its  contained  oil-globules.  They  were  also 
practically  unchanged  by  a  few  days'  immersion  in  strong  nitric 
acid.  In  order  to  obtain  conclusive  and  unassailable  results  as  to 
the  nutritive  value  of  the  **  gluten-cells  "  as  far  as  man  is  con- 
cerned, the  writer  has  at  present  under  observation  a  number  of 
healthy  adults,  who  daily  receive,  in  addition  to  their  regular  diet, 
a  small  fixed  amount  of  boiled  bran.  Their  alvine  dejections 
(containing  all  the  undigested  elements  of  food  after  the  normal 
act'on  of  all  the  digestive  juices)  will  be  submitted  to  close  micro- 
scopical examination,  with  a  view  to  ascertaining  the  extent  to 
which  the  '*  gluten-cells  "  have  been  digested,  and  a  report  will 
be  made  upon  the  results  in  the  near  future. 


rnocEEDiMoa  or  the  aoadew 
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December  18. 
Tlie  President,  Dr.  Leidv,  in  tlie  cliair. 
Sixty-two  i»er§ODS  present.  ' 

A  paper  entitled  "  Reproduction  in  Amphiieptns  fiLscioIa,'*  bj 
Andrew  J.  Parker,  M.  D.,  wns  presented  for  pubticatioo. 

Miss  Adele  M.  Ficldc  made  u  conimuuloation  na  tlie  language, 
literature  and  folk-lore  of  Cliina, 


December  25. 
Ri-v.  Henbt  C.  McCook,  D.  D.,  Vice-President,  in  the  chftir. 
Fifty  persons  present. 
Tiie  following  was  ortiered  to  be  printed  : — 
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BEPBODUCTION  IN  AMPHILEPTU8  FA8CI0LA. 
BY  ANDREW  8.  PARKER,  M.  D.,  PH.  D. 

Several  years  ago,  while  examining  some  infusoria,  I  noticed  a 
specimen  of  Amphileptus  fasciola  undergoing  some  curious 
changes,  the  nature  of  which,  at  that  time,  I  did  not  fully  appre- 
ciate, supposing  them  to  be  due  to  the  dissolution  of  the  animal. 
Recently  I  observed  the  same  series  of  phenomena  occurring  in 
another  individual,  and  on  tracing  them  out  more  fully  I  found 
that  they  were  due,  not  to  the  death  of  the  infusorian,  but  to  what 
I  believe  is  a  method  of  reproduction  not  hitherto  observed,  or  at 
least  not  described,  in  this  group.  My  attention,  in  both  instances, 
was  attracted  by  a  peculiar  oscillating  movement,  the  Amphileptus 
rocking  from  side  to  side,  the  animal  remaining  stationary, 
although  its  cilia  were  in  active  motion.  In  other  respects  the 
animal  appeared  normal,  no  changes  being  observed  in  its  nucleus, 
protoplasmic  contents  or  contractile  vesicle.  Shortly  after  I  had 
noticed  this  peculiar  rocking  movement  I  found  that  the  elongated 
extremity  was  breaking  up  into  small  masses  of  protoplasm ; 
these  gradually  separated  from  the  parent  body,  and  each  of  them 
exhibited  distinct  amoeboid  movements.  Although  the  cilia 
seemed  to  break  off  with  the  small  masses,  I  could  not  detect 
any  signs  of  their  presence  after  separation.  For  about  five 
minutes  small  protoplasmic  masses,  exhibiting  distinct  and  inde- 
pendent amoeboid  movements,  continued  to  be  shed. 

The  rocking  movement  still  continued,  but  now  commenced  to 
show  signs  of  being  converted  into  a  movement  of  rotation. 
Finally  a  rotary  motion  was  established,  and  the  animal  com- 
menced to  change  its  position.  At  the  same  time  I  noticed  a* 
distinct  elongation  occurring  at  the  end  where  the  changes 
described  above  had  taken  place,  a  rounded  projection  appearing, 
which  gradually  elongated,  until  finally,  in  the  course  of  about 
two  hours,  the  individual  had  assumed  its  original  shape  and 
activity,  although  apparently  somewhat  diminished  in  bulk. 
Cilia  covered  the  new  growth,  but  they  did  not  seem  to  be  a  new 
formation,  but  were  produced  by  a  simple  elongation  of  the 
ectosarc,  this  being  carried  forward  by  the  growing  endosarc.  As 
regards  the  protoplasmic  masses  that  were  shed  or  discharged,  I 
observed  them  for  about  four  hours,  at  which  time  they  were  still 
21 
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xctive,  and  the  parent  mass  stilt  in  active  motion.  On  the  fol- 
lowing (lay  I  was  unable  to  detect  tUem,  and  as  to  their  snbaeqiienl 
history  1  know  nothing. 

To  characterize  th?  phenomena  as  described  above,  I  propoM 
the  term  "  Reproduction  by  Partial  Dissociation."  R«  prod  action 
by  flssion,  gemnialion,  conjugation  and  encystation  have  all  bees 
olwerved  in  the  ciliated  infusoria ;  and  some  of  the  older  writ*r», 
such  as  Khrenberg  and  others,  have  described  a  mode  of  increase, 
in  which  the  eubetancc  of  the  body  breaks  np  into  a  number  of 
fragments,  esch  of  which  ia  capable  of  becoming  a  distinct  iiwB- 
vidual.  This  process  they  called  difHuence,  but  Stein  and  other 
more  recent  observers  have  denied  the  existence  of  this  procM*, 
claiming  that  it  was  merely  n  form  of  increase  from  encysted 
forma.  The  phenomena  as  exhibited  by  Amphileplvs  fairiola 
seem  to  be  quite  different  from  those  described  as  occurring  in 
difUuence,  and  it  certainly  was  not  a  case  of  encystalion.  I  hnvt 
been  unable  to  find  any  account  of  reproduction  in  tbe  infusoria 
resembling  that  descrilied  above,  and  T  therefore  place  the  facia 
on  record,  in  order  tbat  the  attention  of  other  obser^'ers  may  Iw 
directed  towards  the  verification  of  the  phenomena  and  vicn 
expresseri  above. 
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The  following  annual  reports  were  read  and  referred  to  the 
Publication  Committee : — 

REPORT  OF  THE  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  during  the 
year  ending  November  30,  1883,  twenty -four  members  and  seven 
correspondents  have  been  elected. 

Resignations  of  membership  have  been  received  from  the  fol- 
lowing, and  accepted  on  the  usual  conditions : — Wm.  John  Potts, 
G.  B.  Cressoh,  Isaac  S.  Williams,  Howard  A.  Kelly,  M.  D.,  John 
Wagner,  W.  G.  Audenried,  Charles  W.  Pickering,  Wilson  Mitchell, 
H.  W.  Workman  and  R.  S.  Peabod3^ 

The  deaths  of  fourteen  members  and  seven  correspondents  have 
been  announced  and  duly  recorded  in  the  printed  Proceedings. 

Thirty-five  papers  have  been  presented  for  publication,  as  fol- 
lows :  Edw.  D.  Cope,  7 ;  Jos.  Leidy,  3 ;  Angelo  Heilprin,  3 ;  S.  B. 
Buckley,  1  ;  H.  T.  Cresson,  1 ;  B.  W.  Everman  and  S.  E.  Meek,  1  ; 
S.  G.  Foulke,  1  ;  Andrew  Garrett,  1 ;  Josiah  Hoopes,  1 ;  David  S. 
Jordan,  1  ;  Alexis  A.  Julien,  I ;  H.  Carvill  Lewis,  1 ;  Graceanna 
Lewis,  1 ;  Isaac  C,  Martindale,  1  ;  Rev.  H.  C.  McCook,  1;  Charles 
L.  Mitchell,  1 ;  Henry  F.  Osborn,  1 ;  Benjamin  Sharp,  I ;  Theo. 
D.  Rand,  1  ;  Jos.  Swain,  1 ;  Jos.  Swain  and  Geo.  B.  Kalb,  1 ;  R.  E. 
C.  Stearns,  1 ;  Chas.  H.  Townsend,  1  ;  Jos.  W^illcox,  1  ;  Berlin  H. 
Wright,  I.  One  of  these  was  withdrawn  by  the  author;  two  of 
those  by  Dr.  Leidy  and  the  one  b}'  Mr.  Garrett  were  accepted  for 
publication  in  the  Journal,  and  the  others  have  been  or  are  about 
to  be  issued  in  the  Proceedings. 

One  hundred  and  fifty-nine  pages  of  the  Proceedings  for  1882 
and  two  hundred  and  thirty-two  pages  of  the  volume  for  1883  have 
been  published.  The  latter  is  illustrated  by  eleven  plates.  Sixt}'- 
eight  pages  of  the  Journal,  Vol.  IX,  Part  I,  have  also  been 
printed.  These  include  Dr.  Leidy 's  paper  on  Urnatella  gracilis, 
advance  copies  of  which  were  issued  by  the  author  early  in 
December  of  the  present  year,  and  about  half  of  Mr.  Garrett's 
paper  on  Society  Islands  Shells.  The  former  is  illustrated  by  one 
fine  chromolithogi*aphic  plate,  and  the  latter  by  two  plain  litho- 
graphs, containing  one  hundred  and  fifty-two  figures. 

One  hundred  and  twenty -one  copies  of  the  Proceedings  have 
been  distributed  to  subscribers.  Fifty-nine  copies  have  been  sent 
tox  domestic,  and  three  hundred  and  thirteen  to  foreign  journals 
and   societies.     The   exchange  list  has   been   careAilly  revised, 
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wveral  societies  from  wliicli  we  linvc  not  rcLcived  anything  for 
moro  than  five  years  having  been  dropjieO,  while  a  uiimbcr  hereto- 
foro  omitled  have  Iwen  adiled.  It  has  always  iieen  the  practice  of 
the  society  to  send  ita  publications  to  a  uuiuber  of  important 
fureign  UnlTersities  tuu\  town  libraries,  situated  in  places  not 
otherwise  in  ri'oeipt  of  the  Prouceilings  and  Journal,  so  that 
students  everywhere  may  be  able  to  inform  themselves  of  Ihe 
Academy's  contributions  to  science.  These  intellectuttl  eentrcs 
have  been  supplied  with  the  current  numbers  of  the  Proceedings 
as  iiaual. 

A  circular  distributed  to  corresponding  soeietli  b  in  July,  asking 
them  to  send  tlieir  publications  to  the  Academy  by  post,  in 
extihange  for  a  lil>e  prompt  trnnsmiseion  on  our  part,  baa  not 
bfcn  productive  of  as  much  rcenlt  »e  was  hoped  for.  An  early 
distribution  of  the  Proceedings  is.  however,  of  so  much  import- 
auee,  both  to  the  contributors  and  to  ihe  society  at  large,  thnt 
encli  number  will  be  mailed,  hereafter,  to  exchanges  as  well  !is  to 
snbscribers,  as  soon  as  possible  after  its  issue  from  the  press. 

The  average  atlendnnee  nt  the  meetings  during;  the  year  tuu 
been  thirty-one.  Verl>al  communications  have  been  made  by 
twenty-sis  members  nnd  two  jruesis.  Much  the  grcnier  nnmher 
of  ihe-o  have  been  prep:ired  by  tlie  luitliors  for  public.ition  in  llie 
Proi-i^edintrs,  and  form  not  tlii>  le;ist  iiiiportuiit  iwrt  of  the  anniml 
VLilume.  white  .■il.-.lr:icls  wer.'  made  for  the  public  press  of  tlii>se 
whieli  er.uld  ut  lill  be  r.';;:uvied  lis  of  |K>pi;Iar  interest. 

Art.  n,  Ch:tp.  X.of  tlirlSy-I.awswMsiimendedon  Noveml^r  27 
l.y  slrikin^r  out  from  the  tir-t  lino  the  word  "  only,"  and  from  tlie 
SLe(-iid  iiiid  third  liu,','^  ilie  wnrds  ■' obtnin  permission  to."  Art. 
(j,  Cluip.  XI.  w;isninend.<lnt  tlie  wnne  meeting  by  striking  out  all 
lifter  Ihe  word  '•  piil^lie  ''  in  the  second  line,  .lud  instrtinir  in  lieu 
lheie<>r"d:dl.v.  ,xeepl  Siimhiy,  :md  nt  least  one  day  in  the  week 
«  iihniil  ehar^M'  on  such  t-imdilitms  and  under  sueli  re^iuhitions  :is 
llie  Cniiticil  shall  establish  from  lime  to  time." 

Ur.  Iluseheuberpr  hnviu';  been  elected  a  Curator  at  the  .annual 
eleetion  in  H^Si.,  thereby  bvei.me  ex-oflieio  a  member  of  tlie 
Coun.'il  ;  Mr.  Charles  Morris  was  elected  to  fdl  the  vacancy  thus 
er.:ited  in  the  lutter  body.  At  the  meeting  of  the  Council  held 
F.linuiiT  17,  (he  Ciiriitor-in-eharge,  Mr.  Clias.  F.  Parker,  was 
^;r;iiUi'd  :i  iiiimlliV  leave  of  absence  in  eouseciuenec  of  an  indispo- 
siliiiii.  wliieh  it  was  then  lio|)ed  w;is  but  tempoi'ary.     It  was  found 
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necessary,  however,  to  renew  the  leave  of  absence  from  time  to 
time  until  his  death  on  the  7th  of  September.  Earnest  testimony 
to  his  worth  as  a  man  and  to  the  value  of  his  services  to  the 
Academy  has  been  already  borne  by  his  associates,  and  the  general 
feeling  of  the  society  has  been  well  expressed  in  the  able  bio- 
graphical notice  by  his  friend  and  fellow-member,  Isaac  C.  Martin- 
dale,  published  in  the  Proceedings  of  November  13. 

At  the  meeting  of  the  Academy  held  October  2,  Prof.  Angelo 
Heilprin  was  elected  Curator,  to  fill  the  vacancy  caused  by  the 
death  of  Mr.  Parker ;  and  at  the  meeting  of  the  Council  held  on  the 
6th  of  October  he  was  appointed  Curator-in-charge,  or  Actuary 
to  the  Curators. 

An  inquiry  from  the  New  Century  Club,  as  to  the  desirability 
of  endowing  a  professorship  in  the  Academy,  to  be  held  exclu- 
sivelj'  by  women,  having  been  referred  for  consideration  to  the 
Council,  it  was  resolved  that,  inasmuch  as  the  professorships  are 
open  to  women,  as  well  as  men,  it  is  inexpedient  to  restrict  any 
professorship  to  either  sex.  This  action  of  the  Council  was 
endorsed  by  the  Academy  and  transmitted  to  the  New  Century 
Club,  with  the  suggestion  that  if  a  proposition  were  made  to  endow 
a  scholarship  for  women  instead  of  a  professorship,  the  subject 
might  receive  further  consideration. 

A  committee,  consisting  of  Messrs.  Valentine,  Corlies,  Ruschen- 
berger,  Frazcr  and  Whelen,  was  appointed  January  2,  to  petition 
the  Legislature  of  Pennsylvania  to  aid  the  Academy  in  the  exten- 
sion and  furnishing:  of  its  buildin":.  The  efforts  of  this  com mHtee 
have  been  so  far  unproductive  of  result,  although  by  action  of 
the  Legislature  the  collections  of  the  Second  Geological  Survey 
of  Pennsylvania  are  now  stored  in  boxes  in  the  cellar  of  the 
Academy.  Their  value  to  the  student  would  be,  of  course,  greatly 
enhanced  if  they  were  properly  displayed.  The  Academy  is, 
however,  entirely  unable  at  present  to  furnish  the  space  necessary 
for  such  exhibition,  and  the  request  to  the  Legislature  for  aid  in 
the  construction  of  an  addition  to  the  Academy,  in  which  these 
collections  would  be  properly  placed,  cannot  be  deemed  unreason- 
able. 

The  most  important  additions  to  the  Academy's  possessions 
made  during  the  j'ear  have  been  the  Wm.  S.  Yaux  collections  of 
minemls  and  antiquities.  After  mature  consideration  by  the 
Council  and  the  Academy,  the  conditions  proposed  by  the  executor 
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for  the  govenimonl  of  the  bei|U(!Bt  wtre  Uniilly  adopted  at  the 
iiK-etiiig  held  Feliriiurj'  2(1.  A  aimciftl  3|>|>ropri)itiun  was  made 
for  the  alteration  of  the  I'ntresol  rooms  nt  tuc  east  end  of  tlie 
liull,fur  tlie  accommodation  of  these  <toliectioQ8,aiid  therein  they 
have  been  arranged  by  Mr.  Jacob  Binder,  the  special  cnratot 
ap{>ointcd  by  the  Oouncil  in  conformitj  with  the  articles  of 
agreement.  Mr.  Binder's  report,  which  follows  that  of  tlie 
Professor  of  Mineralogy,  indicates  the  cUaructer  and  extent,  a* 
well  as  the  mode  of  arrangement,  of  the  collections  under  bis 
chnrgc. 

At  the  meeting  held  April  21,  the  followjug  was  adopted  ,— 
Itenolci'.d,  That  the  title  to  certain  lands  in  Western  Virginia, 
belonging  to  the  Academy,  and  heretofore  held  in  trust  therefor 
by  the  late  Wm.  S.  Vans,  be  vested  in  Messrs.  T.  D.  Rand,  Jacoh 
Binder  and  S.  Fisher  Corlies,  as  trustees  for  the  Academy,  and 
that  the  title  to  a  burial  lot,  owned  by  the  Academy  in  the  cetoe- 
tery  adjoining  the  Academy's  premiaes  on  Kace  Street,  Iw  Irana- 
ferred  tii  the  Trustees  of  the  Building  Fund,  in  accordaoce  willi 
the  recommendation  of  the  Council,  March  26,  1883. 

The  American  Asaociatiou  for  the  Advancement  of  Science  has 
Rccepteii  iho  invitation  tendered  by  the  Academy,  in  conjunction 
witli  otlier  edlle.1lionalc^'talllishments,  the  ollii'frs  of  tlie  miniii,'i[ial 
govcruiiii  lit  .ind  prominont  (.'itizcns,  to  imet  in  I'hiladilphi;!  in 
1884.  It  is  lioped  that  the  nieetinir  may  be  attendeil  by  the 
British  ABSi)ciation  wliit^h  unlets  in  Montreal  itext  Aiigiiat,  or  :il 
least  by  an  important  reprusenliition  thereof.  The  Intern;itionnl 
Klectricfll  Kxliibition,  ivhi.'h  it  is  proposed  to  bold  at  the  winie 
tinir  inidfi-  the  piitroiiage  of  the  Franklin  Institute,  cannot  fail  to 
tiihi  laijrely  to  the  interest  of  the  occasion  and  to  the  niimlx'r  of 
Ihiwe  in  altviiiUtiice.  The  result  will  probably  be  one  oC  the 
lari;us[  seienlilie  meetings  ever  ln-ld,  and  one  whicli  cannot  fail  to 
.■xert  a  benelieial  inlltience  on  the  Academy  in  common  with  tin- 
oilier  scientilie  institutioii.s  of  the  city.  Wc  have,  therefore, 
iibundant  n'ason  to  hope  that  the  prosperity  of  the  society  at 
llie  end  of  next  year  will  Ije  at  least  as  great  as  that  so  clearly 
fvX    foilii   in   tile    aocohipiinying   tinniial    reports  of   oflicors  and 


fwhieli 


MlbM 


itted, 

>\v.  J.  Nolan, 

liecoi-ih'ng  Secretary. 
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REPORT  OP  THE  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  reports  that  the  business  of  his 
office  presents  but  little  variation  from  that  of  preceding  years. 

Thei'e  have  been  many  favorable  replies  received  from  corre- 
sponding societies  to  our  request  for  an  interchange  of  publications 
by  mail,  the  result  of  which  will  be  an  earlier  acquaintance  with 
the  doings  of  other  societies,  greatly  to  the  advantage  of  working 
naturalists. 

The  Museum  has  received  many  additions  during  the  year,  a 
detailed  account  of  which  will  appear  in  the  Curator's  report. 
These  have  been  promptly  acknowledged,  to  the  number  of  119. 

There  have  been  seven  Correspondents  elected  during  the  year, 
and  acknowledgment  has  been  received  from  but  one  who  was 
elected  during  the  present  year. 

Our  corresponding  societies  generally  acknowledge  the  recep- 
tion of  our  publications  b}'  letter,  and  accompany  their  own 
publications  with  letters  of  transmission. 

Letters  of  acknowledgment  have  been  received  num- 
bering,      6T 

Letters  transmitting  publications  have  been  received 

numbering, 42 

Letters  concerning  postal  interchange  numbering,   .  19 

Ackowledgments  from  Corresponding  Members,      .  1 
Miscellaneous  correspondence,          .         .         .         .21 

In  the  latter  number  are  many  asking  for  deficiencies  in  their 
series  of  our  publications.  These  have  been  favorably  responded 
to  whenever  possible.  There  has  been  a  considerable  accession 
to  our  exchange  list  during  the  current  year. 

Respectfully  submitted, 

George  H.  Horn,  M.  D., 

Corresponding  Secretary, 

REPORT  OF  THE  LIBRARIAN. 

During  the  twelve  months  ending  November  30,  1883,  3003 
additions  have  been  made  to  the  library,  an  increase  of  208  over 
the  growth  of  1882.  These  additions  have  consisted  of  360 
volumes,  2615  pamphlets  and  separate  parts  of  periodicals,  and 
28  maps,  sheets,  photographs,  etc. 


PBOCEKDOtCtS  or  THE  AOAmXf  <W 

The    al'ove   increase    lias    been    d^Ttved   from    the    foUowing 
aources  : — 


1113 

Gpo!.  Burvoyiif WiscouBin,      .       S 

81(1 
4117 

trCi"i  ■.■■:■.  I 

I.  V.  WilUamson  Fun.i.     . 

AuOiorn, 

255 

KlSST."'""*":  I 

Joseph  J e«nc«,      .... 

88 

ThomaB  li.  Wilson  Punii,  . 

Department  of  MinM.  Nuvb 
footia, S 

University  of  Wtirzlnirg.    , 

U7 

Department  of  the  Interior, 

sa 

Geological    Survey    of    New- 

Geological  Surrey  of  Sweden 

SniitlMtonUn  InxUtutioD.   . 

DL-partinent  of  Agriculture, 
Dr.  Fnuices  W.  Wetinore, 

i» 

e.  F.  Corlloe. i 

10 

Thomns  MMtiiut, 1 

TruKtaM  of  ttu)  Indian  SIuh.,  .        1 

OwiloffiealSurvuy  of  Portugal 
r.  vTlIayden,       ...    7 

lit 

11 

OeoLwicftl  Survey  of  India, 
War  OepartmenL       .     .     . 
Oeol.  Surveyor  PenuBylvauia 

10 

Rev.  H.  C.  McCoolt,  ....       1 

David  L.  James, 1 

H 

CobdenClub. 1 

RigiffltB  of  the  Univereity  o 
Now  York 

7 

Geological  Survey  of  Illinoia,  .       1 

J.  H.  Redfield 

0 

TruiiteeB  of  the  Boston   Citv 

Miiiiator    of   Public    WorkB, 

HoBirital, •,        1 

F.v.  Mueller, 1 

n 

Tressury  Departmrait,    .     . 

n 

U.  8.  C«a9t  Survey.  ....       1 

Enginoor  IHpart..  U.  8.  A., 
Norwegian  Ooreninient,     . 

s 

Burgeon  Genoral'8  Office.    .     .       1 

a 

Geological     tiar\\'\    of     N.'iv 

Executor  of  the  late  Win.  S. 

ZeaJaii-l, 

3 

\"ilUS I 

L'vcrnl  lots  liavu  liwii  prt' sen  toil  on  tlie  Tiiesil.iv  evciiiiig 
ij;  llicir  reee|ition,  .tinl  diwtriliiiU'ii  to  tUe  (Icii.irlmeiits  of 
!irv  lis  follows,  Ciicli  title  being  immediately  added  to  the 
Laloync  .- 


5!  in 


i: 


liunes  liavi-  l)ooii  boiuid.  and 
uds  of  tlie  hiudei'. 
mc-efuniislied  m 


ig  tbo  =:Hnimer  inontb>i  lias  onaUled 
i  anil  pampiilcts  on  Coneliology,  Physical 
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Science,  Cliemistry,  Geography  and  Medicine,  together  with  the 
Italian  journals,  added  to  the  card  catalogue.  The  Department 
of  Conchology  had  not  been  before  inchided  in  the  card  entries, 
because  a  complete  hand  catalogue  had  been  prepared  just  before 
the  card  system  was  adopted,  and  a  similar  arrangement  of  the 
other  departments  mentioned  has  not  heretofore  been  possible  for 
lack  of  time.  I  regret  to  say  that,  for  the  same  reason,  the 
American  and  Italian  journals  only  have  as  yet  been  completely 
catalogued,  although  the  hand  index  to  the  shelf  arrangement,  in 
use  for  several  years  back,  has  been  kept  roughly  up  to  date,  and 
serves  its  purpose  reasonably  well.  Every  effort  will  be  made 
during  the  coming  year  to  complete  the  catalogue  of  this 
department. 

A  circular  which  was  sent  to  all  our  corresponding  societies, 
proposing  an  exchange  of  publications  by  mail,  has  been  answered 
favorably  by  a  few  societies,  but  the  greater  number  seem  to 
prefer  sending  but  once  a  year,  as  heretofore,  through  the  Inter- 
national Exchange  Bureau.  This  is  to  be  regretted,  as  early 
access  to  the  current  scientific  literature  is  of  the  utmost  impor- 
tance to  the  student.  Of  course,  the  many  journals  for  which  the 
Academy  subscribes,  and  which  are  all  credited  in  the  accom- 
panying list  to  the  I.  V.  Williamson  Fund,  are  received  promptly 
by  mail  as  issued. 

It  will  be  observed  that  we  are  indebted  to  the  liberality  of 
Mr.  Joseph  Jeanes  for  83  of  the  current  additions,  and  to  the 
fund  which  the  Academy  has  received  from  Mr.  Isaiah  V. 
Williamson  for  437  volumes  and  continuations  of  periodicals. 
These  additions  are  of  special  value  and  importance,  as  they  have 
been  ordered  at  the  request  of  the  working  members,  and  supply 
for  the  most  part  the  material  required  for  actual  investigation. 

A  fine  portrait  in  oil  of  Dr.  Joseph  Leidy,  by  Uhle,  has  been 
placed  on  permanent  deposit  by  the  Biological  Club  of  Phila- 
delphia. The  amount  required  for  the  portrait  of  Dr.  Robert 
Bridges  having  been  secured,  the  order  was  given  to  Mr.  Uhle 
early  in  the  year.  1  regret  to  say  the  artist's  engagements  have 
not  enabled  him  to  complete  the  work,  which  will,  however,  be 
placed  in  the  library  at  an  early  date. 

All  of  which  is  respectfully  submitted, 

Edward  J.  Nolan, 

Librarian, 
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REPORT  OF  THE  CURATORS. 

The  Curators  present  the  followins;  etntcment.  of  the  Cnrator-in- 
chargf,  Proi;  Angelo  Heilpriu,  aa  their  report  for  the  year  ending 
November  30 : — 

The  condition  of  the  Academy's  collections,  althoagL  it  cnnnot 
be  ntiitcd  to  be  absolutely  eiititi factory,  is  yet  fairly  good  when 
<!uiii|iarcd  to  the  condition  of  BimiUr  collections  in  this  conntrj| 
or  even  of  those  pertaining  to  foreign  institutions.  Much,  how- 
ever, remains  to  be  done  before  either  the  interests  of  science  or 
of  general  education  wiU  have  been  tlioroughly  sa  tie  tied,  and  until 
more  cflicient  aid  is  added  to  the  working  power  of  the  Academy, 
progress  towards  the  obtaining  of  this  satisfied  condition  must  l« 
neeesaarily  slow.  The  great  obstacle  in  the  way  of  the  systemstie 
arrangement  of  the  collections  1ms  thus  far  been,  and  still  rem&tna, 
want  of  space,  a  weighty  obstacle  which  must  ever  remain  as  such 
until  greater  expansion  will  have  been  afforded  in  the  constraction 
of  an  extension  to  the  present  building. 

The  removal,  at  a  very  moderate  exfjense,  of  the  large  oentnl 
jilatform  on  the  floor  of  tlia  nuiseum  has  permitted  of  a  much 
more  satisfactory  arrangement  of  the  extensive  series  of  geolog- 
icnl  and  p:ilicoiilologi(-;d  .specimens  timn  has  heictofore  been  pos- 
silile.  and  hasi  at  the  same  time  afforded  room  for  the  gathering 
toircther  iin<l  pniiK'r  exliil)ition  of  a  speciiil  collection — namely,  a 
collertiiin  ilUistr;itive  of  the  natural  products  of  Pennsylvania  and 
New  Jer.-oy.  In  this  "  locnl  ninf^onm,"  as  it  may  be  termed,  it  is 
intrndul  to  ilhistratc  bv  iictuiil  specimens  (as  far  as  is  practicable) 
the  entire  domains  of  >:o(>!ogy,  palaeontology,  geology  and  uiin- 
enilii^i ,  in  so  far  as  tluse  departments  are  directly  connected  with 
llie  .States  alwve  Tiu  nlioned,  anil  thereby  very  materially  faciliUte 
tlie  means  for  sell'-iiistiucti'in  in  natural  history,  and  for  making 
sueli  imnu'diate  examinations  and  comparisons  as  nuiy  lie  variously 
ilemaiukHl,  Work  in  the  arr.ingement  of  this  collection  haw  been 
progi'essing  favorably,  and  it  is  hoiied  tliat  the  entire  exhibition 
will  be  sutisfactorily  displayed  in  tliv  early  part  of  the  coming 
year. 

Tlie  mui't  important  addition  made  during  tjie  past  year  to  the 
Acailemy'r^  museum  is  tlie  Vaiix  collection  of  minerals  and  archa'- 
ologieal  implements,  to  ivliich  reference  is  made  in  the  report  of 
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the  special  Curator  appointed  for  those  collections,  Mr.  J.  Binder, 
by  whom  the  specimens  have  been  carefully  arranged  and  clas- 
sified. The  other  additions  to  the  museum  are  recorded  in  the 
list  of  donations  herewith  appended,  or  are  incorporated  in  the 
reports  of  the  different  sections. 

The  Academy  has  during  the  year  benefited  through  the 
services  of  three  Jessup  Fund  beneficiaries,  Messrs.  J.  Wortman, 
A.  F.  Gentry,  and  S.  F.  Aaron,  respectivel}-  in  the  departments  of 
vertebrate  paleontology,  ornithology,  and  entomology,  the  first 
of  whom  has  latterly  resigned  on  receiving  the  appointment  of 
assistant  to  the  Curator-in-charge.  An  application  for  the  filling 
of  the  present  existing  vacancy  in  the  Jessup  Fund  is  now  in  the 

hands  of  the  Curators. 

Joseph  Leidy, 

Chairman  of  the  Board  of  Curators, 


SUMMARY  OF  THE    REPORT    OF    THE  TREASURER, 

Foe  the  Yeae  ending  Nov.  30,  1883. 

Db. 

To  Balance  from  last  account $  991  xl 

*•  Initiation  fees 170  00 

**  Contributions  (semi-annual  contributions) 2000  58 

**  Life  Memberships 600  00 

**  Admissions  to  Museum 467  17 

"  Saleof  Guide  to  Museum 40  00 

**  hale  of  duplicate  books 4  68 

**  Saleof  Proceedings.  Journals,  etc 430  91 

**  Fees,  Lectures  on  Pflloeontology 186  CO 

*'  Fees,  Lectures  on  Mineralogy 189  DO 

**  Wilson  Fund.     Toward  Salary  of  Librarian 300  00 

*'  Interest  on  Money  awaiting  investment T2l  17 

'*  Interest  un  Deposits  in  Trust  Companien 8  94 

*'  Interest  from  Mortgage  Investment,  Joshua  T.  Jeanes' 

Legacy 1000  CO 

**  Publication  Fund.     Interest  on  Investments 265  89 

"  Barton  Fund.                   "        **            "          240  00 

•»  Life  Membership  Fund.  **         *«            «*          132  50 

•*  Maintenance  Fund.         **        "            »*          102  60 

*•  FAskfeldtFund.                •'        "            " 66  86 

«*  Museum  Fund.                *'         *•            **         26  00 

»•  Stott  Legacy  Fund.        **        ♦*            "          67  60 

17849  86 
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SalsriM,  JsniloM,  etc $a858  21 

PriDting  Praceedlngg Jllnl   Ifil  .   ,   ,, 

Binding            ■•          128  25/  '■***' 

Rejwire H«8  17 

Priniing  and  Slutioner^ &i  111 

Binding , 58  75 

Freight 81   IS 

Plaleiund  EnKrmiDjjB lOP  60 

Valer  Rents  far  1683 28  15 

Posrus 12"  SR 

Coil Oia  TO 

Gm 120  AT 

MiscelUneous 4S7  Ofi 

Ne*sp«per  Beporis fW  00 

Ineurance 30  00 

loB 7    « 

T«y» 18  10 

Aloohol 23  50 

Cwes 28  (0 

A.  Heilprin,  Leolures  on  Pulnsonlolopj 136  '0 

H.  C.  Lewis         ••          -  Minernlo^j 189  00 

Ouidea  Lo  MoseuD) 23  00 

BodkB 16*  57 

Vial* 8  25 

Life  HtmbeTBHipB  tnLOBlerred  to  Life  Membership  Fund..  f>00  00 

$7688  71 

rinbnce,  Genernl  Acoputil t-"2K  59 

LIFE  MEMUKUsrilP  FUND.     (For  Mainlennnee  ) 

Bnlnnce  per  last  Slatemem $1300  W 

Life  Meiiihtrshipi  ininsferrfd  lo  this  ai'^oiiiit .'.till  M 

lotercat  uii  InTestincnts V^'l  '•') 

Trnnsferre.!  loCpneral  Accoiini ?  1^2  .'0 

lovesiDieut  in  Bond  ui id  Morlgnge  nl '>  pei- ceol.  Intere^i..     I3<  U  W 

PN:;2  m 

To  Bfiknce  fur  Investment  S'lOO  (m 

DAKTOX   FUND.      (For  Printing  nnd  llluslr.iling  rublicmions.) 

Interesi   on  Inve-tmeiit P'JIO  m 

Transferred  lu  Gcncrnl  Attouni -J  10  CO 

JiMSUP  FUND.      (For  Support  of  Sludeofs.) 

ISalHncc  Inst  Htnlenitnt $711  17 

Inlerem  on  Investments .W)  HP 

BisburMil '"  ij7t!  tA 

ISalatice f. ",;(,'>  til 
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MAINTENANCE  FUND. 

Balance  per  last  Statement $2108  14 

Interest  on  InTesimeots 102  50 

$2210  64 

Transferred  to  General  Account $  102  50 

Investment  in  Bond  and  Mortgage  at  5  per  cent.  Interest..    2100  00 

2202  60 

To  Balance  for  Investment $8  14 

PUBLICATION  FUND. 

Balance,  last  Statement $1214  70 

Income  from  Investments 850  69 

$1565  89 

Transferred  to  General  Account $265  89 

Investment  in  Bond  and  Mortgage  at  5  per  cent.  luterest...  1300  00 

$1565  39 

MRS.  STOTT  fUND.     (For  Publications.) 

Balance,  last  Statement $13(0  00 

Interest  from  Investments ^ 67  50 

$1367  50 
Transferred  to  General  Account $    67  50 

Investment  in  Bond  and  Mortgage  at  5  per  cent.  Interest..     1300  00 

$1367  50 

I.  V.  WILLIAMSON  LIBRARY  FUND. 

Balance,  last  Statement $4^3  48 

Rents  collected 835  27 

Ground-rents  collected 1026  28 

$2295  03 

For  Books $814  60 

Binding ^       76  25 

Repairs  to  Properties 229  68 

Taxes  and  Water  Rents 241  97 

Transfer  of  Properly  to  Academy 69  05 

Collecting U3  07 

$1624  62 

Balance $770  41 

THOMAS  B.  WILSON  LIBRARY  FUND. 

Balance  overdrawn  per  last  Statement $232  89 

Dulao  &  Co.,  London 51  88 

B.  Westermann  &  Co.,  Books 162  78 

Transferred  to  General  Account 300  00 

$747  65 
Income  from  Investments 525  00 

Balance  overdrawn 222  55 
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F.CKPELDT  rVSD. 

Dftlnrce,  ImI  Slntsmeni SORB  M 

InUresI  from  InTestnienta „       100  00 

|1(»6  SI      ' 

Trnniferred  In  Oenerni  AccDUP.t _ $     <1A  84  ' 

iDveslmetil  id  Uani]  Pod  Mortgnge  al  5  per  eint.  Interfst^.     1000  00  ' 

jiose  ffi 

BOOR  ACCODNT.     (Danqtions  'rom  Job  .leanes,  £sq.} 

Bnlsncp,  liisl  Sl&temcDt fl;S9  ti 

Lis*  cash  paid  for  Booka S02  70 

Balance J3i  IJ 

BINDING  ACCOUNT.    [DoBkliona  from  Jot.  Jmbm,  Eaq.} 

Bnlnnce.  Usl  I^lHlrmitnt , 93TT  H      , 

Less  DHsb  paid  tar  Itinding 'iTl  U 

1N3TRDCTI0S  FOKD, 

BHlanoe,  iMt  SIstcmeDt SM  W 

LesB  cub  paid  loTCBrds 4  U 

BbUdob _ „„      yjSW 

MUSKUU  FPXD.     . 

BBli»n.:e,  In?!  Statement J1000  OO 

Interest  frimi  ItnestmEnis lii  liU 

?1(IL'.'.  CO 

Trriuaferrc.1  lo  Genernl  Accniint S     2f5  00 

Invesiii.cnl  in  Uotnl  iid<1  Morrgage  nl  b  per  cent   InlereHt..      IdOO  00 

$lo-j:j  no 

WILLIAM  S,  VAUX  COLLECTION   FUND. 

rash  received  from  Kslate  of  Wm,  S   Vatii,  deceased {H  Oft  CO 

Inleresi  from   InTeBtmenlfl lOuO  OU 

(leorge  Vriix,  fcr  MincrnlCnae 5(1  litl 

Cant  reoi'LTed  from  Snle  of  Five  Cases  2'.li  00 

Cash  paid  for  Cnses $1400  00 

Casli  paid  for  Mi=cellnneou3  Eipenaes 4111    liO 


llaUnoe $4J(t  81 

Al^o  roccived  the  legacy  of  William  S.  Vaui,  deceased,  which  was  paid  in 
ten  hnnda  for  oas  itiousaad  dollars  each  (lolal,  len  tbousnnd  dollnrsi.  of  Ibt 
seven  per  cent.  Registered  Mortgage  Uonda  of  "  The  I'liiladelphia  and  Readin;; 
Coal  and  Iron  Company."  The  interest  of  'hefe  Bonds  to  be  applied  to  Ibe 
use  of  the  ■'  WiUiam  S.  Vaui  Collection  Fund." 
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REPORT  OF  THE  BIOLOGICAL  AND  MICROSCOPICAL 

SECTION. 

During  the  year  eighteen  meetings  were  held,  with  an  average 
attendance  of  about  fifteen  persons. 

The  annual  exhibition  was  held  April  5,  and  was  a  success  as 
to  the  number  of  visitors  and  in  regard  to  the  improvement  noticed 
in  general  microscopical  manipulation. 

The  following  gentlemen  became  contributors  to  the  Section 
during  the  year  : — Dr.  L.  Brewer  Hall,  Dr.  Henrj'  Beates,Dr.  Max 
Bochroch,  Dr.  Charles  L.  Mitchell,  Dr.  M.  B.  Ilartzell,  Dr.  Arthur 
Wilson,  Dr.  William  R.  Hoch,  Mr.  John  F.  Lewis. 

The  following  resignations  were  accepted  : — Dr.  Charles  Turn- 
bull,  Dr.  S.  H.  Guilford. 

The  meetings  have  been  well  supplied  with  material  for  discus- 
sion, and  an  increased  interest  has  been  manifested  during  the 
year. 

The  following  are  some  of  the  more  important  subjects  brought 
to  the  notice  of  the  Section  : — 

Dr.  J.  G.  Hunt. — Communication  upon  Diatomes,  Desmids, 
Sponges,  Carnivorous  Plants,  Mosses  and  on  the  Preparation 
of  Animal  and  Vegetable  Tissues. 

Dr.  Charles  Mitchell. — A  New  Freezing  Microtome.  Also  a 
paper  upon  Haematoxylon  Staining. 

Dr.  L.  B.  Hall. — Communication  upon  Spirogyra. 

Dr.  G.  A.  Rex. — Upon  the  Trichias,  with  two  rare  forms  not 
found  before  in  North  America. 

Respectfully  submitted, 

Robert  J.  Hess,  M.  D., 

Becorder, 


REPORT  OF  THE  CONCHOLOGICAL   SECTION. 

The  Recorder  of  the  Conchological  Section  respectfully  reports 
that  of  the  various  papers  upon  the  subject  of  the  Mollusca,  accepted 
for  publication  by  the  Academy  during  the  past  year,  the  most 
important  was  one  by  Mr.  Andrew  J.  Garrett,  of  Tahiti,  upon 
"  The  Land  Shells  of  the  Society  Islands,"  which  is  now  in  press 
and  will  soon  appear  as  a  part  of  the  Journal. 


:Nas  or  toe  academy  of  [1SS3. 

It  is  with  sincere  regiet  that  we  record  the  death  of  our  Talued 
member,  Mi'.  Cliarlea  P.  Parker,  which  occurred  September  1, 
1883.  Mr.  Parker  was  one  of  the  founders  of  the  Section,  and  ■ 
very  Urge  portion  of  the  leisure  time  at  his  command  was  devoted 
to  its  interesLs.  In  iiis  death  the  Aeadeiny  and  Section  have  lost 
a  faithful  and  elfiuieut  olBcer,  and  the  meml>era  a  worthy  aBsociate. 

Our  Conservator,  Mr.  Geo.  W.  Trjon,  Jr.,  repoits  forty-seven 
donations  of  sholts  from  twenty -nine  different  sources,  all  of  whicli 
have  been  labeled  and  arranged  in  the  museum.  "  These  aggre- 
gate 1097  trays  and  labels,  containing  41.'>0  s|>ecimcns,  beiuifii 
larger  accession  than  for  several  previous  jcars."  Including  them, 
the  Conchological  collection  embraces  41,323  trays  and  lahlels, 
with  145,791  speeimeua- 

It  may  be  stated  as  an  illnatration  of  the  rapid  growth  of  our 
museum  that  about  one-third  of  these  specimens  have  1)ecn  received 
since  the  removal  of  the  Acuilciny  to  its  present  building  in  ISTR. 
Among  the  donal  ions  may  be  particularized  as  important,  the  large 
collections  of  New  Caledonian,  French  and  Eastern  European 
sbells,  geueronsly  given  by  Messrs.  E.  Mane,  A.  Locard,  A.  Mos- 
tandon,aQd  S.Ciessiu;  also  the  fine  collection  from  Mauntiua  and 
Mndagnscjir,  puieliased  fnjm  Mr.  V.  Robillard.  Seveifil  other 
purchiifios  of  gcod  wbells  were  made,  partly  with  tlie  income  of  (he 

r  publi- 
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urn  Fun.].  i>artly  l>y  moucy  received  from  tlie  sale  of 
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rs  |ior  annum  :  some  rare  o])portiniities  were  dediu 

thci 

1st  year  for  want  of  meaus. 

In 

ilc<iuale  as  our  resources  are,  ouv  progress  has  bee 

[o  re 

eive  reeeritly  the  commendation  of  the  distinfiuinl 

of  til 

■Mounml  lie  Conchy liologiu,"  who  writes  of  the  ' 

bill!! 

Efnqiliical  and  couclioloi;ical  collectious  of  tlie  Ac 
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■al  Sciences  of   I'hilndcipliin,  scientific  treasures 

e:ich 

year    adds   considerably,    and    which   constiliito 

facilities  of  the  first  order."  The  re-arranf;enient  of  the  nmseum, 
in  connecticm  with  the  [niblieation  of  the  moiio-jraplis  of  the 
genera  in  the  ''  Manual  of  Concliology/'  steadily  proicrepses.  Tiie 
Coli'iiihrUi'lt^  and  Co)iidx  have  been  carefully  studied  and  lar-ely 
re-lalieled  'luring  tlie  year  ;  the  J'h-i'ruO'iitu},-)-  are  now  undergoing 
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The  officers  of  the  Section  are  : — 


Director^  . 
Vice'Director  ^ 
Secretary^  . 
Recorder^  . 
Conservator^ 
Librarian  J  . 
Treasurer, . 


W.  S.  W.  Ruschenberger. 
John  Ford. 
John  H.  Redfield. 
S.  Raymond  Roberts. 
Geo.  W.  Try  on,  Jr. 
Edw.  J.  Nolan. 
Wm.  L.  Mactier. 


On  behalf  of  the  Section, 

S.  Raymond  Roberts, 

Recorder. 


REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

During  the  year  past  the  Entomological  Section  has  held  ten 
meetings,  at  which  the  attendance  has  averaged  six  members, 
exclusive  of  visitors. 

During  the  year  one  member  has  resigned,  and  one  died.  No 
new  members  have  been  elected,  and  the  Section  at  present 
numbers  twenty-one  members. 

The  Section  has  experienced  an  irreparable  loss  in  the  decease 
of  its  late  Director,  Dr.  John  L.  LeConte.  His  long  services  in 
the  advancement  of  entomology  in  this  countrj'  are  too  well 
known  to  require  any  rehearsal  here.  At  the  annual  meeting  of 
the  American  Entomological  Society,  it  was  ordered  that  a  memo- 
rial of  Dr.  LeConte  be  prepared,  and  published  in  the  Society's 
Transactions. 

The  Transactions  of  the  American  Entomological  Society,  vol. 
X,  containing  344  pages  and  9  plates,  has  been  published.  The 
Proceedings  of  the  Entomological  Section  continue  to  be  pub- 
lished and  issued  in  connection  with  the  Transactions,  and 
contain  the  communications  made  at  the  monthly  meetings. 
Members  and  others  are  thus  enabled  to  place  upon  record  such 
advanced  descriptions  as  they  may  desire. 

Eleven  written  communications  have  been  presented  for  publi- 
cation, and,  having  been  favorably  acted  upon,  will  be  duly 
published. 


22 


380 


PBOCEEDISOS  (1 


[1883. 


The  Curator  repoita  Ibe  following  additions  to  tlie  cabinfts:— 
From  Dr.  W.  L.  Abbott. 

Diurnal  Lcpidoptera,   .        .     237  specimene,  10  species. 


Nocturnal  Lepidoptera 

Odonata, 
S.  F.  Aaron. 

Ortlioptera, . 

Diptera, 

HemipterA,  . 

Fseudoiiearoptera, 

Ncuroptern, 
E.  M.  Aahon. 

Neuroptera, 

Pse  ud  one  nroptera , 

Odonata, 

Diurnal  Lepidoptera,  . 

G.  B.  CftESSON. 

Diptera, 
E.  T.  Crksson. 

llymenoptcrn,       .         .         11.(171  "        numhcr    oT 

spt'L-ifs  not  ik-teiniiiii'd. 

Additions  were  also  made  at  vaiioiis  limes  by  Dr.  II.  Skiiiiior, 
who  li.is  given  no  list  of  the  Mauie. 

Through  tlie  attenlion  boslowed  upon  it  bv  Mr.  E.  T.  Civsson, 
the  colieetioii  of  Jlymcuoplera  is  in  a  specially  good  condition, 
and  is  beyond  doubt  tlie  l.iest  in  Aincriun. 

The  cabinets  have  li«?cu  c^anuneil  .ind  disinfeeted,  so  tli.at  tliev 
now  pi-eseut  a  tlioroiigiily  good  ajipfarrtnee.  This  is  a  part  of  llie 
Cousuiv.at()r'rt  labors  in  connection  with  entomological  coltectiun?' 
that  always  reipiires  much  care  and  time.  Great  assistance  lias 
been  reiKlcrcd  to  the  Conservator  by  Mr.  S.  F.  Aarou,  who  ha* 
devoted  nineh  care  to  ihe  specimens.  The  same  trCDtleman  lias 
also  helped  greatly  in  the  armugement  of  the  Entomological 
library. 

IJy  resolution  passed  November  9,  the  Section  expressed  its 
hearty  accord  with  llie  Curator  of  the  Academy  in  the  formation 
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of  a  local  museum,  and  directed  the  Conservator  to  render  such 
assistance  as  laid  in  his  power. 

At  the  meeting  held  December  10,  the  following  officers  were 
elected  for  the  ensuing  year : — 

Director,     ....     George  H.  Horn,  M.  D. 
Vice-Director,     .         .        .     Rev.  H.  C.  McCook,  D.  D. 
Recorder,    ....     James  H.  Ridings. 
Conservator,        .         .         .     Eugene  M.  Aaron. 
Publication  Committee,       .     J.  Frank  Knight, 

H.  Skinner. 

Respectfully  submitted, 

James  H.  Ridings, 

Recorder, 


REPORT  OP  THE  BOTANICAL  SECTION. 

The  Tiee-Dir.ector  of  the  Botanical  Section  has  pleasure^  iti. 
reporting  to  the  Academy  that  the  activity  and  prosperity  of  the 
Section  heretofore  noted,  still  continue.  The  growth  of  the 
Herbarium  is  fully  detailed  in  the  report  of  the  Conservator  sub- 
mitted herewith.*  Meetings  have  been  held  regularly  every  month, 
except  during  the  summer  recess,  and  much  interesting  matter 
communicated  and  papers  presented,  some  of  the  more  important 
of  which  have  appeared  in  the  general  Proceedings  of  the  Academy. 
The  Section  is  wholly  free  of  debt,  and  has  a  surplus  in  its  treasury, 
and  has  at  present  thirty-two  members  on  the  roll. 

The  officers  elected  to  serve  during  1884  are: — 

Director,        .        .        .    Dr.  W.  S.  W.  Rusohenberger. 
Vice-Director,        .        .     Thomas  Meehan. 
Recording  Secretary^     .     F.  Lamson  Scribner. 

Cor,  Secretary,}  _         ^  ,,      .    ,  , 

rwj  f   .        .     Isaac  C.  Marti ndale. 

Treasurer,         ) 

Conservator,  ,        .     John  H.  Red  field. 

Respectfully  submitted, 

Thomas  Meehan, 

Vice-Director, 

Conservator'^ i  Report, — The  Conservator  reports  that  during  the . 
year  1883,  now  closing,  the  donations  of  plants  to  the  Academy's 
Herbarium  have  been  2868  species.     It  is  estimated  that  over  900 
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of  tliCBe  are  new  to  the  collection,  adding  12  genera  not  before 
rcprcBented.  The  North  American  iind  Mexican  species  receiyed 
were  1438;  fi-oni  ilie  West  Indies  and  South  America  were  received 
233  ;  and  from  the  Old  World  119t.  Referring  to  the  appendw! 
lUt  of  dountiona  fur  details,  we  may  here  call  attention  to  ik 
large  and  valuable  additions  contributed  by  Dr.  Gray,  of  tlie 
Cambridge  Herbaritim,  representing  the  floras  of  every  quarter  of 
the  globe  ;  a  small  collection  from  Australia,  presented  by  Bnron 
von  Miiller.  through  Mr.  Meehan — nearly  all  of  its  species  ut-w  to 
us;  a  coUection  of  about  TO  siwcies  of  inleresting  Patagoniati 
plants,  made  by  Mr.  William  Bell,  of  the  Transit  of  Venus  esjie- 
dition,  and  pi'csented  by  him  through  Mr.  Charles  E.  Smith; 
upwards  of  400  species  of  plants  from  various  regions,  presenled 
by  Mr.  Canby;  and  51  epecies  of  Scandinavian  Lichens,  mostly 
new  to  the  collection,  presented  by  Dr.  J.  H,  Eckfeldt. 

These  have  all  been  poisoned,  catalogued,  placed  in  papers  ami 
dif^tributed  in  their  proper  places  in  the  Herbarium.  This  neces- 
sary work  hat  left  little  time  to  devote  to  the  improvement  of  tbe 
condition  of  the  HerlMirlum  generally,  jet  some  progress  has  been 
made  in  that  respect.  Provisional  lists  of  species  have  been  cuii- 
tinned  as  far  as  the  order  Borrnginaeere  in  the  general  Hcrhariimi. 
The  Endogens  have  been  re-arranged  to  conform  to  the  onlir 
adopted  by  Bcnthani  and  Hooker  in  the  oonclmling  part  of  their 
"  Genera  Pliintanim,"  that  vast  monument  of  ciireful,  patit-nt, 
analytic  work.  And  some  small  progress  has  been  made  in  tlie 
much  needed  task  of  mounliiig  the  specimens  of  tbe  Norili 
American  Herbarium. 

Heretofore  the  Academy's  collection  of  plants  has  receive!  the 
Iwnefit  of  a  large  amount  of  faithful  and  intelligi-nt  lab„r  from  its 
late  Curator-in-charge,  Mr.  Charles  F.  Parker,  but  his  difubilily 
during  llie  early  part  of  the  year,  followed  by  his  death  on  the 
itli  September,1883,  has  deprived  ns  of  his  services;  and  now  the 
Conservator  realizes,  more  than  ever  before,  how  much  we  have 
owed  to  Mr.  Piirker's  diligent  zeal  and  skilful  hands.  In  hi* 
absence  wc  have  been  indebted  to  the  aid  of  Messrs.  Burk,  Mcelian. 
S.  rilmer  and  Brinton.  who  have  each  rendered  efficient  service. 
Mr.  Scribner,  though  absent  several  mouths  on  explorations  in 
,AInutana  for  the  Northern  Tr^inscontinental  Survey,  has  continuea 
liis  ciitical  work  upon  tlio  grasses  of  our  collection,  and  has  maile 
some  progress  in  the  work  of  mounting  them. 
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It  is  very  desirable  that  the  Herbarium  of  the  Academy  should 

be  in  such  condition  as  will  make  it  most  accessible  and  useful  to 

botanists  who  may  visit  it  during  the  meeting  in  this  city  next  year 

of  the  American  Association  for  the  Advancement  of  Science  and 

of  the  British  Association;  and  though  it  will  be  impossible  to  do 

all  that  should  be  done  in  the  brief  intervening  period,  it  is  hoped 

that  much  may  be  accomplished  towards  this  end,  and  that  good 

progress  may  be  made  in  the  mounting  of  at  least  the  North 

American  plants. 

John  H.  Redfield, 

December  10,  1883.  Conservator. 


REPORT    OF    THE    MINERALOGICAL   AND   GEO- 
LOGICAL SECTION. 

Meetings  of  the  Section  have  been  held  regularly  during  the 
year,  the  attendance  averaging  from  eight  to  ten.  The  discus- 
sions have  been  more  upon  geological  questions  than  upon 
mineralogical,  owing  to  the  interest  excited  by  tlie  Geological 
Survey  of  the  State.  The  most  important  event  to  the  Academy 
in  connection  with  mineralogy  has  been  the  accession  of  the  Yaux 
collection,  and  its  arrangement  by  Mr.  Jacob  Binder,  whose  ser- 
vices in  that  matter  have  been  of  exceeding  value. 

The  officers  of  the  Section  are : — 

Director^  ....  Theodore  D.  Rand. 

Vice-Director^  .         .        .  W.  W.  Jefferis,  Esq. 

Recorder  and  Secretary^         .  Dr.  A.  E.  Foote. 

Conservator^    ....  Prof.  H.  Carvill  Lewis. 

Treasurer^       ....  John  Ford. 

Respectfully  submitted, 

Theodore  D.  Rand, 

Director. 


384  pBocKEiiiHea  or  Tffi  aoassmt  or 

REPORT  OF  THE  PROFESSOR  OF  INVERTEBEATE  | 
PALEONTOLOGY. 

The  Prpfessor  of  InvertebratG  Palie ontology  respectfully  bcgs-l 
to  report  that  during  the  past  year  he  hna  delivereii  a  course 
of  twynty-aix  l(?ctiir(?s  on  physiographic  geology  and  palo^on* 
tolf^y,  which  coiirae,  extending  through  the  months  of  January, 
February  and  March,  as  in  prcvions  years,  was  allended  in  prin- 
olpal  part  by  teachers  belonging  to  the  various  institutions  of 
learning  of  the  city. 

Hr  further  reports  that  the  collections  under  his  immediato 
supervision  have  been  materially  improved  through  identiRcations  . 
and  re-determinationa  incident  to  study, and  this  more  particularly 
in  the  special  fields  of  Tertiary  and  Cretaceous  palffiontolog)' ; 
in  the  latter  department  the  institution  is  largely  indebted  to 
Prof.  R.  P.  Whitfield,  of  New  York  city,  for  numerous  deterrai- 
nations  of  the  fossils  belonging  to  the  State  of  New  Jersey. 
The  additions  to  the  pal a>onto logical  department  of  the  Academy's 
museum,  which  are  recorded  elsewhere,  have  been  inconsiderable, 
but  it  is  hoped  that  local  exchanges  will  shortly  be  instituted, 
whereby  valuable  accessions  to  an  already  very  extensive  collec- 
tion will  be  insured. 

A  couisf  of  lectures,  beginning  with  about  tlio  middle  week  of 
Januiiry,  and  embracing  a  discussion  of  the  physical  history  ami 
pLiiii'ontohigy  of  ttic  States  of  Pennsylvania  and  New  Jersey,  has 
been  ;inanged  for  the  coming  year. 

Very  res|iectfully, 

A.sfjRLO  Hkilpri\, 
Profesnor  of  In  vertebral e  PalieonM'pjij. 


RKPOIIT  OF  Tlir:   PUOFKSSOn  OF  iMINEKALOCV. 

Tlie  Professor  of  Mineralogy  respectfully  reports  that  during 
the  |)ast  year  a  course  of  lectures,  upon  tiie  mineralogy,  lithology 
and  ge..lo;ry  "f  Philadelpliia  and  vit-iiiity,  has  beeii  dflivcrJd, 
alternately  in  the  lecture  room  nf  the  Academy  and  in  the  lield. 
The  course  treated  of  mineralogy  in  its  relation  to  lithology  an,l 
geolngy,aii<lof  gcnlogy.bolhstiiichiraland  historical,  wilh  special 
leference    to    the    formations  in    the  vieiiiity  of  the    city.     The 
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field  lectures  were  given  at  various  points,  where  the  strata,  with 
their  enclosed  minerals  or  fossils,  could  be  studied  in  place. 
Owing  to  the  exceptional  geological  position  of  the  city,  excur- 
sions could  be  made  to  all  the  principal  geological  formations, 
from  the  Laurentian  to  the  Quaternary,  inclusive.  Among  the 
places  visited  were  the  mineral  localities  of  Philadelphia,  Bucks 
and  Delaware  counties,  the  iron-mines  and  marble-quarries  of  Mont- 
gomery county,  the  metalliferous  veins  and  the  Triassic  rocks  of  the 
Perkiomen  Creek  and  elsewhere,  the  marl-pits  of  New  Jersey,  the 
Palaeozoic  strata  along  the  Lehigh,  and  the  coal  regions  of  Mauch 
Chunk.  The  attendance  averaged  about  forty,  about  half  of  whom 
were  ladies.  Reports  of  these  lectures,  as  published  in  a  city 
newspaper,  are  herewith  deposited  in  the  library  of  the  Academy. 

The  mineralogical  collection  has  increased  steadily,  as  shown 
by  the  annexed  list  of  donations.  The  magnificent  collection  of 
the  late  William  S.  Vaux,  Esq.,  referred  to  in  last  year's  report, 
and  more  particularly  described  in  the  report  of  its  Curator, 
has  been  deposited  as  a  special  collection,  under  certain  conditions, 
in  a  room  fitted  up  for  the  purpose,  and  is  a  most  valuable  and 
notewoilhy  addition  to  the  collections  of  the  Academy. 

A  local  collection  pf  Pennsylvania  minerals  is  now  being 
formed  on  the  lower  floor  of  the  museum,  in  connection  with  a 
systematic  display  of  the  natural  history  of  the  State,  and  the 
aid  of  collectors  is  hereby  asked  to  make  this  collection  as  com- 
plete as  possible.  The  arrangement  adopted  for  it  is  that  of  M. 
Adam,  of  Paris  (as  followed  by  Descloiseaux,  Pisani,  etc.),  since 
it  serves  ])etter  the  purpose  of  public  instruction  than  the  classi- 
fication of  Prof.  Dana,  according  to  which  the  general  collection 
is  arranged. 

In  the  hope  that  the  generous  friends  of  the  Academy  will 
assist  in  supph'ing  a  much-felt  want,  attention  is  again  drawn  to 
the  urgent  need  of  scientific  instruments  (goniometer,  lithological 
apparatus,  etc.),  both  for  instruction  and  for  original  investigation 
in  this  depaitment. 

Respectfully  submitted, 

H.  Carvill  Lewis, 

Professor  of  Mineralogy. 


PKOCEEDINOS  OF  THE   ACADEMV   OF  [1888. 


REPORT  OF  THE  CURATOR  OF  THE  WM.  8.  TAUS 
COLLECTIONS. 

The  Curator  of  the  Wm.  S.  Tanx  Collections  reapecifully  reports 
to  the  Council  of  the  Academy  of  Natural  Sciences  that  the  ftvs- 
temnlic  arrangemcDt  of  the  collections  has  been  completed.  A 
cntnlogue  haa  yet  to  be  made  and  k  portion  of  the  labeling:  finiabed. 
The  entire  collection  is  now  in  a  condition  to  be  opened  forinspec- 
tion  and  study. 

It  may  be  hereafter  found  desirable  to  rearrange  some  of  the 
spccimeni^,  so  that  those  IVom  the  aamo  locality  be  brought  into 
closer  proximity  ;  but  this  can  be  attended  to  hereafter. 

On  the  I5tli  of  August  the  arrangement  and  classification  wen 
commenced.  The  Council  of  the  Academy  having  made  an 
appropriation  to  defray  necessary  expenses.  Mr.  G.  Howard  Parker, 
to  whom  acknowledgment  is  due  for  valuable  services,  was  engaged 
as  an  aasiatant,  and  acted  in  that  capacity  until  the  loth  of  Sep- 
tern  tier. 

For  the  expenses  of  arrangement,  refi-reuce  ie  made  to  the  report 
of  the  Treasurer  of  the  Academy. 

The  collection  haw  been  arranged  in  seven  upright  cases,  inarkefl 
from  A  to  G,  and  thirty-nine  horizontal  ciisea,  iiumliercd  from  1 
to  30.  Tln'y  are  made  of  Honduras  ni:ilioj;auy,  eacli  having  four 
drawers*,  securely  fasleued  wUh  Yale  lock.s.  They  are  .is  mnrly 
dust-proofas  possible,  and  the  workmanship  ia  entirely  satisfactory. 

The  archieologic.ll  part  of  the  collection  occupies  five  of  the 
npriiilit  c.iseH,  marked  from  A  to  K,  and  five  of  the  horizoiitid, 
marked  from  I  to  5.  The  specimens  number  (counting  arrow- 
huails  ami  siu.ill  implements  by  trays  aa  one  piece)  two  thousniul 
four  hundred  and  forty-five  (244;t),  arranged  in  groups  accordiiis; 
to  locality.  They  consist  of  stone  axes,  hatchets,  celts,  h.iinmers, 
pestles,  balls,  shovels,  hoes,  arrow-,  spear-  and  lance-heads,  dis- 
coidal  or  Chiinfcee  stones,  ceremonial  implements,  copjH'r  ami 
broii/.f  axes,  mound  pottery;  Indian,  Mexican,  Peruvian,  Costa 
Rican,  Roman  and  Carthagenian  anticpiities, 

Tiie  localities  represented  are:  Italy,  Switzerland,  Germany, 
France,  Sweden,  Denmark  and  Ireland,  and  America,  from  Maine 
to  Florida  and  from  the  Athmtic  to  the  Pacific  coast,  with  Mexico, 
Peru  and  Costa  Ilica;  witli  a  few  inii>lcmonts  of  the  Kstiuinnuix  and 
the  South  Sea  Islanders.     They  include  specimens  of  the  pnlieo- 
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litbic  and  neolithic  periods,  of  the  work  of  the  cave  and  lake 
dwellers,  the  mound  builders,  ancient  Mexicans,  Peruvians  and 
Indians  of  America,  and  from  the  kitchen-middens  of  Denmark. 
The  mineralogical  part  of  the  collection  has  been  arranged  and 
classified  under  the  system  of  J.  D.  Dana,  6th  edition,  1869.  It 
embraces  5302  specimens,  representing  466  species  or  groups,  all 
mounted  in  trays  and  labeled. 

All  of  which  is  respectfully  submitted, 

Jacob  Binder, 

Curator, 


The  election  of  Officers  for  1884  was  held,  with  the  following 
results : — 

President^        .         .         ;     Joseph  Leidy,  M.  D. 

Vice-Presidents,      .         .     Thomas  Meehan, 

Rev.  Henry  C.  McCook,  D.  D. 

Recording  Secretary,       .     Edward  J.  Nolan,  M.  D. 

Corresponding  Secretary,   George  H.  Horn,  M.  D. 

Treasurer^      .         .         .     William  C.  Henszey. 

Librarian,       .         .         .     Edward  J.  Nolan,  M.  D. 

Curators,         .         .         .     Joseph  Leidy,  M.  D., 

Jacob  Binder, 

W.  S.  W.  Ruschenberger,  M.  D., 
Angelo  Heilprin. 

Councillors  to  serve  three     George  Y.  Shoemaker, 
years,  ....     Aubrey  H.  Smith, 

William  L.  Mactier, 
George  A.  Koenig,  Ph.  D. 

Finance  Committee,         .     Isaac  C.  Martindale, 

Clarence  S.  Bement, 
Aubrey  H.  Smith, 
S.  Fisher  Corlies, 
George  Y.  Shoemaker. 


ELECTIONS  DURING  1883.  J 

January  SO. — John  B.  Deaver,  M.  D.,  G.  Howard  Parker, 
Clarence  II.  Claghom,  F.  A.  Genth,  Jr.,  Jacob  Wortman,  H.  T, 
Crt'sson,  William  L.  Springs,  Emily  G.  Hunt. 

February  S7. — Walter  Rogers  Furnees. 

ApHl  S^.— Daniel  E.  Hughes,  M.  D.,  Edwin  S.  IJalch. 

J/ay  S9 N.  Arcter  Randolph,  M.  D.,  J.  Reed  Conrad,  M.  D., 

Spencer  Trotter,  M.  D. 

August  3S. — Cliarlea  Peabody.  I 

September  S5. — Henry  F.  Claghorn,  Emaniiflc  Froiiani.  ^ 

Oclobfir  50.— S  Mason  McCollin,  Francis  A.  CiiDninghnra. 

November  «?.— Mrs.  William  M.  Ellicott,  George  L.  Knowles. 
Ferdinand  McCann,  Lewia  E.  Levy,  J.  Alexander  Savage. 


May  S9. — Amould  Locard,  of  Lyons ;  Prederiek  W.  Hntton,  of 
Cliristchureh,  N.  Z. ;  C.  E.  Beddome,  of  Hobart  Town,  Tasmania. 

October  50— Eugene  A.  R:ui,  of  Betlilebem,  Pa. 

A'oiv'mfter;:'^.— MarchcHedi  Monterosato,  of  Palermo;  E.Marie, 
of  Paris  ;  II.  J.  Carter,  of  Biirleigli-Saltorton,  England. 
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ADDITIONS  TO  THE  MUSEUM. 

December  i,  1€82^  to  December  i,  188S, 

Abch^oloot,   Amtiquitibs,    Implements,   xtc. —  H.    Skinner.      Fragment  of 

terra- cot tA  head  from  Mexico. 
H.  C.  Lewis.     Palaeolithic  implements  from  the  glacial  graTels  at  Trenton, 

N.  J.,  collected  by  C.  C.  Abbott. 
W.  S.  Jones.     Two  Indian  carved  images  from  Alaska. 
T.  D.  Band.      Spanish    water-jar   from    Barcelona;    2  PeruTian  water-jugs; 

Catawba  Indian  pottery  (I   piece);  fragments  of  pottery  from  Lancaster 

County,  Pa 
T.  R.  Peale.     Breech-clout,  Oahu,  Sandwich  Islands. 
J.  M.  Willcox.     Two  Indian  implements  from  Brevard  County,  Florida. 
Specimen  of  Wedgewood  ware,  designed  by  J.  Flaxman,  of  London. 

Mammalia  (recent  and  fossil.)— J.  Leidy.     Molar  tooth  of  Equua  major  (?), 

found  near  Keenville,  N.  Y. 
J.  Swart zle.     Jaw  fragments  of  Platygonua  veins  Leidy,  type  of  species  from 

Mifflin  County,  Pa. 
Mr.  Magee.     Felit  eoncolor,  from  Colorado. 
J.  Jeanes.     Two  skulls,  and  the  greater  portion  of  the  skeleton  of  Platygonua 

compre88U8f  from  northern  New  York. 
J.  Wortman.     Mus  decumanus  (disarticulated  skeleton). 
J.  C.  TVillson.     Mu8  musculus  (skeleton). 
Zoological  Society  of  Philadelphia.     Capra  hircus  (incomplete  skeleton) ;  Vulpes 

littoralis  ;  Felis  pardalia  (skull);  Eumatopius  Stelleri  (%iiM\\). 

Birds.— T.  C.  Craig.     Cape  pigeon  {Daption  Capenais),  from  Cape  Horn,  S.  A. 
A.  F.  Gentry.     Skeleton  of  parrot  {Chrysotia  albifrona),  from  Cuba,  W.  I. 
Zoological  Society  of  Philadelphia.    Vulturine  Guinea  fowl  [Numida  vuUurina), 
Africa;  Buteo  borealis  (skeleton). 

RsPTiLis  AND  Amphibians  (recent  and  fossil). — 0.  C.  Marsh.     Cast  of  Ptero- 
dactyl {Ramphorhynchua  phyllurua),  from  Eichstadt,  Bavaria. 
M.  Smiley.     Tooth  of  Croeodilua  fastigiatua,  from  the  Eocene  of  Virginia. 
J.  L.  Wortman.     Hyla  veraicolor^  Tropidonotua  leberia. 
H.  C.  McCook.     Homed  frog  (Phrynoaoma  coronata)^  from  California. 

FisHBS  (recent  and  fossil).— E.  Zeitler.     Box  Ash  (Diodon  sp). 
S.  Trotter.     Skull  of  Prionotua. 

A.  Wenrich.     Fossil  fish  {Diplomya*ua  analia)^  frem  Wyoming  Territory. 
M.  8  Quay.     Tarpum  (Megalopa  thriaaoidea).  from  Florida. 
N.  Spang.     Pharyngeal  bone  and  teeth  of  Mylocyprinua  robuatua,  from  the  Post- 
pliocene  of  Idaho. 

Articdlatbs  (Crustaceans,  insects,  arachnids,  and  myriapods,  recent  and 
fossil). — J.  Jeanes.  Cambarua  primsevua^  from  the  Eocene  of  Wyoming 
Territory;  shrimp  {/Egar  apinipea);  b  Libellu/se  and  2  llemiptera,  from  the 
lithographic  slate  of  Solenhofen,  Bavaria. 

J.  Harley.     Beloatoma  grandia,  hemipterous  insect. 

J.  Ford.     Crab  (Gelaaimua  pugilaior)^  3  specimens,  f^om  Atlantic  City,  N.  J. 

T.  Meehan.  Goose  barnacle  (Lepaa  anatifa)^  on  sea-weed,  from  Rillinos 
Island,  Alaska. 

T.  L.  Casey.  187  specimens  of  unidentified  Coleoptera,  from  Wellington  and 
Cape  Town,  S.  Africa. 

MoLLDSCA  (recent). — John  Ford.  Bulimna  Paiaaenaia  (Patas,  Peru) ;  Cypreea 
helvola  (no  locality) ;  Turbinella  aco/ymua  (locality  ?)  ;  two  species  of  marine 
shells;  Crepidula glauca  (Cape  May,  N.  J.). 
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Uu^eum  of  CompnnitiTi  Ztralot;,  CunbriJgs.     Achaltnilla  limulant  (Wftioit*), 

Pease  callsclioa. 
S.  Cleaain.     20  Hpc«ieB  of  land  ahelU,  from  Eattern  Europe, 
A.  E.  Boah.     17  species  of  marine  and  fresb-wnler  abells.  from  C»liraroU. 
W,  D.  QarLmfta.     Hela  Motaoibictniin  (near  Lake  Njuraa,  Africa)  ;    1  fpeeiet 

of  land  sbell. 
A.  MoDlaaJon.     Itt  epecies  of  land  anil  freab-iTHler  shells,  fromlbe  Oarpaibiu 

MounlaiDB  of  Moldavia,  and  frum  Buchareal.  Wallacbio. 
A.  Looaril.     'i'lb  speciaa  of  land  and  fresh-waterabellB  (1600  specimeuaj,  (rom 

F.  (i.  Sanbarn.     S  Hpecies  of  marine  Rliells,  froni  Marliniqua. 

W.  W.  ralkins.     Cunw  i/tiudmarvu,  from  the  Wbbi  Indies. 

C.  R.  OrouU.    Z  ■paoieaarmarineabelU.  from  Califoraia,  and  Lower  Calironii: 

10  species  of  marine  aheils.  from  San  Diego,  (  al  ;  4  species  of  marloB  sbeIR 
W.  Bell.      Trophon  liralui,    T.  cntpui.    T.  QtBiTtianut,  and  Ptelci,  epccies,  fran 

Santa  Crui  UiTsr,  Pat  tgonia. 
a.  H.  Parker.     10  speeies  of  niurine  sbelU,  from  near  U^Wefitan,  Texas;  6 

■peoiea  uf  marine  shells,  from  near  QalvestoD,  Triaaj  2  species  otmsriM 

Mrs.  A.  E,  Bush.     U^lti,  from  San  Pfdro.  Cal.  ;   IB  apeciafl  of  marioe  ghells. 
F.  R.  Lalcbfard.     2  specie!  of  rresh-Huler  shells,  from  Uitaira,  Can. 
F.  W.  Hutloa.     •)  apecies  of  marine  abelM,  from  New  Zealand. 
A.  Osirell.     Si  sproies  of  land  shells,  from  tbe  Socieij  IsUnda. 

A.  A.  Hinkley.     Umo  ean^iadou.  WaahiniUn  Co.,  111. 

R.  E.  C.  Stevens.     3  species  of  marine  sheila,  from  tbe  Gulf  of  California  snl 

Japan  :  2  species  of  freah-valer  sheila. 
U.  L.  Leach.     11  species  of  land  and  freah-waler  shells, 
T.  Bland.     6  speeiea  of  land  and  marine  shells. 
T.  R.  Peale.     1  speoiaa  of  marine  shell. 
II.  W.  Trjon,  Jr.      8  species  of  marine  sbella. 
J.  Willcoi.     0  species  of  fresh-waler  shells. 
C.  llendly.     (i  species  of  land  and  fresh-waler  shells. 

B.  IE.  Wright.      1  species  of  frenb-waler  shell. 
L.  11.  Strenc.     1  species  of  fresh-nater  sbell. 

E.  .Miirie,  HI  species  of  mariuc,  land,  and  fresh.vater  shells,  from  New  Csle- 
dunia;  'JS  xpeciea  of  land,  manne.  and  freah-water  sbells,  from  Kef 
Catedoaia :  1->1  species  of  land,  marine,  and  fresh-water  ebella.  from  New 
Caledonia,  and  the  Islands  .Majotle.  Anjouan,  and  Noafl-Br. 

M.  L.  Leach,     b  speciea  of  land  and  fresh-water  sbells,  from  Michigan. 

P.  C.  Tucker.     4  species  of  marine  shells,  from  Texas. 

B.  Sharp.     Semperian  preparations  of  Limaj  i'ii,troni:/er  ani  Ci/rloalcma  ehi/-iBt. 

Concho1og:ical  Section.  A.  N'.  tj.  2  speciea  of  Tri'/uetnr  fdanlarem,  Brazil |;  G3 
species  of  land,  marine,  and  freah-water  sbelts,  new  to  the  oolleciion  ;  .?:! 
species  of  land  and  fresh-water  ehclta  from  the  i:<landa  of  Nossi-iSi-  and 
Mayolle.  collected  by  E.  .Marie;  lOJ  species  of  land,  marine,  and  fresh- 
water sbells;  215  species  of  land,  marine,  and  fresh-water  shells,  from 
Jlaurillus,  collected  by  M,  V.  Robillard. 

MoLifsci  (fossil.)— W.  Bell.     Ostrea  ralagmiU 

J'iila:/mira.  TiUiuoUIri  ahlonya,    l>nut  mrridioaali;  Uosmia  i 

Probably  Eocene  of  Patagonia  |Sanla  Cruz  Kiver). 
J.  Leidy.  OWAi.ftrrn  up.  From  Ihe  ('arbooiferous  of  Fayetteiille,  Arkansa". 
J,  D.  Conley.  Xuruhi  Raad,illi.  from  tbe  Hamilton  group  of  Msdison  To.,  S.  V. 
J.  T.    Rothrock,      Miocene  Co'iniua   |wilh    Prclm   Mad.^^omui.    1'.   J/fTrrwias. 

Crrfiilula.  ISahinnx,   etc.),   from  Jamestown   Island,   James  RiTer,   Vs.,  and 

from  Ihe  James  lliTer,  S.  of  Point  of  Shoals  Lighthouse. 
P.  C  Tucker.     Two  fpecies  of  probably  Post-pliocene  abells,  from  Galveston 

Bay,  Texas. 
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Worms,  Ecbindukbms,  Ccelentkbatbs  and  Spomobs  (recent  and  fossil). — C.  R. 

Orcutt.     8  species  of  Serpulaa. 
J.  Jeane?.     4  sponges,  from  Florida. 

J.  Leidy.     SponpiUa  lactutris^  f^om  the  Schuylkill  River,  Philadelphia. 
E.  Potts.     Spongilla  laeustroidea,  from  W.  Branch  of  Chester  Creek,  Del.  Co.,  Pa. 
J.L.Curry.     Leptogorgia  virgulata    (locality?). 

J.  T  Rothrock.     Colutnnaria  sexradiata,  from  the  Miocene  of  James  River,  Va. 
C.  Morris.     Tubularia  inrfima,  from  Atlantic  City,  N.  J. 

Botany  (recent). — Wm.  M.  Canby.  408  species  plants  from  Europe,  Syria, 
Madeira,  South  A'rica,  North  Africa  and  Australia;  80  species  collected  by 
himself  in  Montana,  in  August,  1882,  of  which  9  were  new  to  the  Her- 
barium ;  flowers  of  Rhododendron  Vasef/i,  from  plant  brought  from  Jackson 
Co..  N.  C. ;  roots  and  stem  of  Dryaa  Drummondii  Hk.,  from  sand-bars  of 
Blackfoot  R.,  Montana. 
Dr.  Asa  Gray,  Cambridge  Herbarium.  435  species  collected  by  Cosson  and 
others  in  Europe,  Western  Asia  and  N.  Africa  (Reliqw'se  3failiean«) ;  77  spe- 
cies Arom  the  Province  of  Minas  Geraes,  Brazil ;  24  species  of  CyperaceaB,  col- 
lected by  Dr.  Schweinfurth  in  tropical  Africa;  40 species  from  China,  Feejee 
Islands,  Ecuador,  etc.  (from  Kew  Herbarium) ;  284  species  of  plants  collected 
by  Havard.  Palmer,  Schafi'ner  and  others,  in  the  northern  provinces  of 
Mexico  and  in  western  Texas  ;  29  »>pecie8  of  Roaay  from  Herb,  of  J.  G.  Baker, 
European  or  eultivated  at  Kew  Garden  ;  48  species  of  Arctic  plants,  collected 
in  Lapland,  etc.,  by  C  Flnhault  and  others,  in  1878  and  187v*;  102  species 
plants  from  Morocco  and  Algeria;  60  species  Cuban  plants,  mostly  collected 
by  Rugel  in  1849. 
Dr.  Sereno  Watson,  of  Cambridge.     69  species  collected  by  him  in  1880  in 

Montana,  Idaho  and  Washington  Territories. 
Baron  F.  von  Miiller,  of  Melbourne,  Australia.     52  species  of  rare  Australian 

plants. 
F.  L.  Scribner,  of  Philadelphia.     Diplaehne  viaeida  Scribn.  (new).  Sporobolua 
d^pavptratwty  Arizona,  and  Fentuca  rubra  L.,  v&r.grandijiora  Haeckel,  Sweden. 
G*o.  W.  HoUtein,  of  Belvidere,  N.  J.     85  species  plants  from  Mitchell  Co., 

Texas. 
Thomas  Meehan.     7  species  Caetaeea,  mostly  from  the  western  regions  of  the 
U.  S. ;  specimens  of  Fonythia  au^pensa  Wabl.,  and  F.  viridisaima  Lindl.,  from 
seeds  of  same  parent,  showing  them  to  be  forms  of  one  species ;  Jleaperafoe 
yuecspfolia,  cult,  at  Augusta,  Ga. ;  Bletia  aphylla  Nutt,  Austin,  Texns;  Proto- 
coccus  nivalia  (Red  Snow),  collected  on  summits  of  Sierra  Nevada,  California, 
by  Dr.  Harkness,  of  San  Francisco ;  Lewiaia  rediviva  Pursh,  Nevada ;  Proto- 
mycea  vitico'a,  Ellis,  n.  sp.  of  fungus  on  roots  of  grapevine,  Cbei*tnut  Hill. 
John  H.  Redfield.     255  species  plants  collected  in  Western  States  and  Territo- 
ries by  Pringle.  Parish  Bros,  Brandegee,  etc. ;  551  species  plants  collected 
in  norrhern  provinces  of  Mexico  and  on  the  Texan  border,  by  Parry  and 
Palmer. 
Wro.  Bell,  through  Charles  E.  Smith.     80  species  plants  from  Santa  Crus  R., 

Patagonia,  collected  on  Transit  of  Venus  Expedition. 
Wm.  H.  Dougherty.     Fruit  of  Vanilla  planifolia^  Mexico. 
J.  Donnell  Smith,  of  Baltimore.     21  species  ferns  collected  in  Jamaica,  by  J. 

Hart,  mostly  new  to  the  Herbarium. 
Aubrey  H.  Smith.    Three  species  of  Californian  plants  new  to  the  Herbarium, 

collected  by  John  Eaton  Leoonte. 
Thos.  Bland,  of  N.  T.    Capsule  and  seeds  of  5  species  West  Indian  plant?. 
Isaac  Burk.     22  species  of  introduced  plants,  mostly  from  ballast  ground, 

Phila.,  and  Jlelianthua  giganteua  L.,  var.,  from  Cape  May. 
Chas.  Miller.     Rumex Berlandteri,  Arizona;  fruit  of  wild  Vanilla,  Mexico. 
Dr.  W.  S.  W.  Raschenberger.     Wood  of  the  Tomalo,  from  S  mioa. 
Isaac  C.  Martindale.    Ell-s^s  10th  Century  of  N.  American  Fungi ;  Dalea  Ordia 
Gray,  a  new  species  from  Arizona ;   p<irt  of  the  trunk  of  a  white  birch 
branching  into  two  limbs,  afterwards  reuniting  into  one. 
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A.mer.  PhU.  Societj.     Speain 
Prof.  Jos.  P,   Leslef.     Qraia 

block  of  ic« 
J.  A.  MoNUl.  of  BiDghimipIon,  K.  Y.  Capsule  of  -Sanil-boi  tree  ^I/ura  r7-rpj(<9U). 

from  PansQi«.  8.  A. 
Dr.  John  Vi.  Eckfeldt.     51  Bpcoiea  of  ScindinaTiaa  Lichens,  mtnipd—mosl  rf 

Itaem  nnw  to  Ibe  Acndemj'a  colleelion, 
TboB.  Meeban  and  Julia  H.  Rpdfield.     113  speciea  plsnls  collecLcd  in  ATiioiu 

by  H.  II.  Ru9b;,  io  1683. 
Prof.  II.  CsttIU  Lewis.     Rodiaal  leaTca   of  Argyroxiphium  Sandaietnt,  elc, 

from  Sandwich  lEtUnds. 
J.  O.  LemiDQii,  OBkltLud,  CBlifamia.     Tagttu  Ltmmoni  Or.,  &  new  npteiM  from 

Col.  Robert  W.  PurnM.  BrOwnyillB,  Neb.  Wood  of  ilaclurn  auraMuuo.  tiikra 
frum  far  below  the  surfsco  of  Ihe  ground,  supposod  Is  baie  been  buried  200 
^ears,  and  estimited  from  ila  anoual  rings  (a  be  from  >  tree  >)UU  years  old. 
Abo,  wood  of  Salix  cordata,  Tsr.  vatita. 

BoTAKT  (fo»»il).— J.  Jeano*.  Popuiut  lalior,  »ar.  rolandala,  P.  latiar,  tm.  cvrJi- 
folia,  Actr  Irilotialan.  Cinnamamum  Scheuchieri,  Sola  leneta.  Podajionnim 
Lyelhimuia,  P.  Knorii,  and  CarpolUAni  prum/omii,  from  Iba  Molaste  of 
Oeniogen. 

W.  B*U.    Silicifled  noad,  from  the  Eocene  (?)  of  P&Lagonia  (Los  Mlsaionee). 

AIiBiRAM. — Josepb  Leidy.  Aiiniie,  Bethleh(!m.  Pa. ;  ArgeniiferouB  ffarellile, 
Le«dTille,  Col. ;  Limonite,  paeudumorpb  afler  Gryphes,  MuII<oa  Hill,  N.  J.j 
LepidoUce,  Auburn.  Me.;  Quarti  wilh  Pyropbyllite,  Hot  SpringH.  Ark.; 
Coakeite  witli  Rubellite  and  Quani,  Mt,  Mica.  Me. ;  MasooTile,  Chealer  Co., 
Pa.;  MuioavilB  wlili  Bislite  arjstali,  Hocon  Co.,N.  C;  TounaftllDe  ia 
MusooTiie,  Ht.  AUoa,  He.;  Qreeo-blMk  Tonrmaliae  in  MuMotiie,  Ht. 
Mies,  Me. ;  Serpentine  rilb  cryitutii  of  Chrysatile,  Easton.  Pa. ;  Green 
TourmiliQe  "ilh  nodole  of  Achroiie,  Paris.  Me.:  Roue  Tonrmnline,  .Mi, 
Mica.  , Me. ;  Rubellite,  Mt.  Mica.  Me. ;  Heliotrope,  India  ;  Green  Toiirmalina 
with  Lepidolite,  Auburn,  Me. ;  Kbodopbylliie,  Texus,  Pa. ;  Kaoliuiie,  :>iimniit 
Hill,  I'n. ;  MusuuTite.  showing  :tO  rnys,  OanaJs;  Mu^covile  with  heiuzoniil 
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Elba  and  M(.  Vesuvius;  Itournonite,  Przibram.  Uobemia:  Spinet.  <)riinge 
Co.,  N.  V.  ;  (iunrli,  pseud omorph  afler  Barile,  Hoibury,  Conn.;  Green 
Pyroxene,  St.  Lawrence  Co.,  S.  V.;  Beryl,  Quant,  Albiie,  and  Orihuclase, 
Elba:  Garuei»  in  gneii^sose  granite,  Avondale.  Pa. ;  Qrthoclaae.  St  Lawrence 
Co.,  N.  V. :  ((rlboclase  wiih  Qunrli,  Ural  Mia. ;  Urtbotlase  wiih  tjuarli, 
Lomnilx,  Silesia;  Tourtnaline.  .McCouib  Co.,  N.  V.;  t>phene.  St.  Lawrence 
Co..  N.V. ;  Wavellite,  Hot  Springs.  Ark.;  Apatite,  Renfrew,  Ontario: 
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A.  E.  I'oote.  Heulaudile  ou  Zoisite,  Chabazite  with  L°idyite,  Cbabaiile,  from 
Leiper's  Quarry,  Del.  Co.,  Pa. 
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H.  Skinner.  NatWe  Tellurium,  Boulder  Co.,  Col. ;  Massive  Menaccanite,  Fair- 
mount  Park,  Phila. ;  Water-worn  rock  simulating  Indian  implement,  Athens, 
Pa.;  Native  Tellurium,  Boulder  Co.,  Col.  ;  Columbite,  Greenland. 

Joseph  Jeanes.  Pyrite  (twin  cry rtal),  with  Hematite,  from  Elba;  Hematite 
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Allanite  in  Albite,  Microcline,  Muscovite,  Pink  Mueoovite  in  Albite,  Albite, 
Orthoclase,  Kaolinite,  Columbite  in  Albite,  and  Monatite  in  Albite,  all  from 
Amelia  Co  ,  Va. ;  Vanadiferous  Wulfenite,  Phoenizville,  Pa. ;  Ankerite, 
Chester  Co.,  Pa. 

M.  E.  Newbold.    Amber,  ft'om  the  greensand  of  Vincentown,  N.  J. 

W.  H.  H.  Bates.     Hornblende,  from  South  Windsor,  Me. 

S.  R.  Calhoun.  Chalcedony  geode,  containing  water,  from  the  Rio  Salto, 
Uruguay. 

J.  M.  Hartman.     Octahedral  crystal  of  Cuprite,  France. 

W.  P.  Miller.     Wulfenite,  from  Arizona. 

J.  Binder.     Chalcopyrite,  Mt.  Desert  L,  Me. 

C.  R.  Gaul.     Mesolite  and  Calcite,  from  Fritz's  Island,  near  Reading,  Pa, 

F.  v.  Hayden.    Viandite,  Yellowstone  National  Park. 

Purchased.  Corundum,  Iredell  Co.,  N.  C. ;  Variolite,  Tyrol;  Variolite  pebble, 
Durance,  France ;  Margerite  and  Emery,  Chester,  Mass. 

In  Exchange.    Phosphorescent  Limestone,  Utah. 
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Newton,  Alf.   A  history  of  British  birds.   4th  Ed.,  P(.  15.   I.V.Williampoii  Faod. 
Newton,  John.    The  fortifications  of  to-day.    1888.    Engineer  Dept.,  U.  S.  A 
New  York  State  Library.     62d,  68d  and  64th  annaal  reports. 

Regents  of  the  Uniyersity. 
New  York  State  Museum  of  Natural  History.     31st  annual  report.    1878. 

Regents  of  the  University. 
New  Zealand.     Colonial  Museum  and  Geological  Survey  of.      17th  annual 
report.     1882.  The  Directors. 

Nordenskiold,  A.  E.     Vega-£xpeditionens  Vetenskapliga   lakttagelser  bear- 
betade  af   Deltagare  i  Resan  och  Andra  Forakare  utgifna  af  A.  E. 
Nordenskiold.     Forsta  Bd.,  1882. 
Vegas  Fard  Rring  Asien  och  Europa.     I  and  II.  Jos.  Jeanes. 

Nomer,  C.     Die  Kratzmilbe  der  Hiihner. 
Syringophilus  bipectinatus. 

Beitrag  tur  Behandlung  raikroskopischer  Pr'aparate.  * 
Analges  minor  eine  neue  Milbe  im  Innern  der  Federspulen  der  Hiihner. 
Beitrag  zur  Renntniss  der  Milbenfamilie  der  Dermaleichiden.     1888. 

The  Author. 
Norske  Nordhavs-Expedition.     1876.78,  VI— IX.     1882. 

The  Norwegian  Government. 
Norwegische  Commission  der  europainchen  Gradmessung,  Publication  der. 
Geodatische  Arbeiten,  H.  1-3.     Vandstandsobservationer,  H.  1. 

The  Commission. 
Oohsenins,   Karl.     Die  Region  der  Schott's  in  Nordafrika  und  das  Sahara- 
Meer.    I— Vll. 
Die  Bildung  von  Steinsalzflotzen.  The  Author. 

Opening  ceremonies  of  the  New  York  and  Brooklyn  Bridge,  May  24,  1883. 
Packard  A.  S.     On  the  classification  of  the  Linnean  Order  of  Orthoptera  and 
Neuroptera. 
A  revision  of  the  Lysiopetalidss,  a  family  of  Chilognath  Myriapoda,  with 

a  notice  of  the  genus  Cambala. 
Repugnatorial  pores  in  the  Lysiopetalidee. 

A  new  species  of  Polydtsmus  with  eyes.  The  Author. 

Paetel,  Fr.     Catalogue  der  Conchylien-Sammlung.     1888.  The  Author. 

Pagenstecher,  H.  Alex.     Allgemeine  Zoologie  oder  Grundgesetze  des  thierischen 

Bans  und  Lebens.     ler-4er  Th.     1875-81.  I.  V.  Williamson  Fund. 

Paget,  James.     Descriptive  catalogue  of  the  pathological  specimens  contained 

in  the  Museum  of  the  Royal  College  of  Surgeons  of  England.     2d  Ed., 

by  Sir  James  Paget,  with  the  assistance  of  James  Frederic  Goodhart, 

M.  D.,  and  Alban  H.  G.  Dnran.  Vol.  2,  1888.     The  Council  of  the  College. 

Pal^ontologie  Franyaise.     Ire  Ser.  An.  Invert.  Terrain  Jurassique.     Livr.  82, 

54-64.     Terrain  Cr^tace.     L.  29.  Wilson  Fund. 

PalsBontograjpiea.     29er  Bd.,  2e^e  Lief.     Suppl.  II,  4te  Abth.,  Text  und  Atlas. 

Suppl   III,  L.  10-11.  Wilson  Fund. 

Parrish,  S.  B.,  and   W.   P.     Supplementary  list  of  the  plants  of  Southern 

California.  The  Author. 

Paulucci,  M.     Nuova  stazione  della  Clausilla  lucent-is.     1877. 

Etude  critique  sur  quelques  Hyalina  de  Sardaigne  et  description  d'une 
nouvelle  espece.     1879. 

MoUuschi  fluviatili  Italiani  inviati  come  saggio  alia  Esposizione  inter- 
na zionale  della  Pesca  in  Berlino.     1880. 

Osservazioni  critiche  sopra  le  specie  del  genere  Struthiolaria  Lamarck. 
1877.     Ancora  del  genere  Struthiolaria  Lam.  2<>  Articolo.     1877. 

Description  d'une  Murex  fossile  du  terrain  tertiaire  subapennin  de  la 
Valine  de  I'Elsa. 

Fauna  Italiana.    Communicazioni  malacologiche.     Art.  1-7,  1877-1880. 

Materiaux  pour  servir  a  I'^tude  de  la  faune  malacologique  terrestre  et 
fluviatile  de  V Italic  et  de  ses  lies.     1878.  The  Author. 
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Peale.  CbAa.  Wlleon.     Munuseripl  leolareBon  nslural  history.  1797.     VnihMf    . 

the  first  at  the  BubJccC  lieliTered  in  the  V.  Stfttea,  TitUn  R.  VtA. 

Peneoke.  K.  Alpbonsa.     Beitriige  iuf  Kennlmea  der  Fauna  der  ilaroDifehn 

PalO'linensoliiehten.  Dr.  F.  V.  Haydre. 

Pirea  d«  la  CompngDiG.     .Mi^moires  caneorn&nl  Vbisioire  ualurejle  de  1'  Empire 

ChinoiB.     ler&2«rCah.  Joa  Jeaoea 

Ponier.  Ed.     ADatomie  et  plijaiologie  ■nimales.  18S-'.  I.  V.  Wi1Hiuii4oa  Faod. 

PeBdhel.  Oscar.     Physiacbe  Erdkunde,  mch  den  hinterlusFTieD  Maouecripitn 

Oioar  Pelofl'B.  celbatstiiiidig  bearbeilet  und  herAUS|;egeben  von  Guata* 

Leipoldt.     ler  und  2er  Bd    l8TtU8il.  I.  V.  WilliKoisoTi  Funl. 

Philllpa,  Henry,  Jr.     A  brief  account  ot  the  more  impcrtant  public  ootlectiau 

of  American  Arobieology  in  the  Dnilsd  Slalen.  Tbe  Aalbnr. 

Plateau,  F61it.     KechereheB  exp^rimenlales  Bur  los  morcmenlB   reepiratiir* 

dcB  ineecles.  The  Auibor. 

PoM«,  Wm.  Fred'k     An  indei  En  periodical  literature.     I.  V.  Williamson  Fund, 

Potonif,  H.     FlorisliEohe  lieobacblungen  nuB  d^r  Priefuili. 

Leber  den  Ersati  erfrobrener  FriiblingBtriclie  durch  accessoriscbe  und 

and  ere  Spraaee. 
Du  Skelet  der  Pflauien.  1882. 
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Uelier  dae  VerbiiUniai  der  Morphologie  ztir  Pby aiologie, 
Uer  k.  bolftuiscbe  Garten  und  dns  b.  botanieaha  Museum  in  Berlin. 

Tbe  Author, 
PoDcbet,  G.     Dea  terminaiaona  Taaculaires  dane  la  rate  dee  Stflacirna. 

8ur  I'eioluiioa  dea  Peridin4ena  et  lea  parilcularit^  d 'organ iaai ion  qoa 

lea  rappraebent  d«»  noatiluquca.  The  Anihor. 

Paulsen,  C.  M.     BornhoImB  Land-og  FerekTanda-BlSddyr.  1874.   TheAnlbor. 

Powell,  .1.  W.      SeooDii  annual  report  of  the  V.  S.  OeoloBioal  Suryev.     IKSi^. 

DepnrLnipnl  of  I  lie  Interior 

First  annual   repnrl  of  the  Bureau  of  Ethnology  to   Ibe  Secretary  of  the 

Cmithsoninn  Inslitulion.  IH7n~H(l.  SmilhaanUn  iDslitulion. 

Provnncher,  L.     I'elilc  fauue  enlomologique  du  Canada.     II.  1>'^;^ 

Th3  Author. 
Piirgold,  A       Hie  Meleoriten  dea  k.  mineralogUchen  Museum  in  Drpsdea. 

The  Autbnr. 
l'ur>es.  .1.  C,     Siir  lea  dijpota  fluvio-mnrina  d'Age  S^nonier.  The  Author. 

I'litunm.  F.  W.     Kot»s  on  copper  implemenls  from  Mesico. 

iron  froTu  Hie  Ohio  mouud^  The  Aulbor. 

Quensic.ll.  F.  A.     Die  Ammuuilcn  den  schwiihischen  Jurn. 
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Remel^,  Adolf.     Unterauohaogeii  liber  die  TersteinerungsfUkrenden  Dilayial- 
geschichte  des  norddeutscher  Flaohlands  mil  besonderer  Ueriicksich- 
tignng  der  Mark  Brandenburg.     I  Stuck,  1883.     I.  V.  Williamsoa  Fund. 
Renault,  M.  B.    Cours  de  botanique  fossile.     lre-8me  An.,  1881-83. 

I.  V.  Williamson  Fund. 
Considerations  sur  les  rapports  des  lepidodendrons,  des  sigillaires  et  des 
stigmaria,  1883.  The  Author. 

Report  upon  the  practice  in  Europe  with  the  heavy  Armstrong,  Woolwich  and 
Krupp  Rifled  Guns.     Submitted  by  the  Board  of  Engineers  for  Fortifi- 
cations, 1883.  War  Department. 
Report  upon  the  statistics  of  production  of  the  precious  metals  in  the  United 
States,  1881.                                                                 Horatio  C.  Burckard. 
Reusch,  H.  H.     Die  fossilen  fuhrenden  krystallinischen  Sohiefer  Ton  Bergen 
in  Norwegen,  1888.                                                 I.  V.  Williamson  Fund. 
ReToil,  G.     Fauna  et  flore  des  Pays  Comalis,  1882.  Jos.  Jeanes. 
Bhees,  William  J.     Catalogue  of  publications  of  the  Smithsonian  Institution 
(1846-1882),  with  an  alphabetical  index  of  articles,  1882. 

The  Institution. 
Ribeiro,  Carlos.     Estudos   geelogicos.      Desorip9ao  de  Solo  quatemario  das 
Bacias  hydrographicas  de  Tejo  e  Sado. 
Noticia  de  algumas  estagoes  e  monumentos  prehistoricos.     2  parts. 
Descrip9ao  de  algunas  silex  a  quart ziies  Lascadot*. 

Relatorio  acerca  de  sexta  reuniao  do  Congresso  de  Anthropologia  e  de 

archeologia  prehistorico  Terificada  na  Cidade  de  Bruxelles  no  mez  de 

Agosto  de  1872.  The  Author. 

Richardu,  Thos.     New  South  Wales  in  1881.  Royal  Society  of  N.  S.  W. 

Reichtofen,  F.  Freiherrn  y.     China.     4er  Bd.  I.  V.  Williamson  Fund. 

Riyero,  E.  de  and  Juan  Tschudi.     Diego  de  Antiquedades  Peruanai.     Atlas, 

1861.  Executor  of  Wm.  S.  Vaux. 

Royal  Geological  Society  of  Cornwall.     Catalogue  of  the  Library,  1882. 

The  Society. 

Rooa,  Gen.  D.  Julio  A.     Informe  official  de  la  Comision  Cientifica  agregada  al 

Est  ado  Mayor  General   de   la  Expedicion  al   Rio  Negro  (Patagonia) 

realizada  en  los  messes  de  April,  Mayo  y  Junio  de   1879.     Ent.  Ill, 

Geologia,  1882.  Dr.  F.  V.  Hayden. 

Roemer,  Ferd.     Lethssa  geognostica.     1  Th.     Lethoaa  palsBozoion.     Textband, 

2e  Lief,,  1882.  I.  V.  Williamson  Fund. 

Romanes,  Geo.  J.     The  scientific  evidences  of  organic  evolution.  1882. 

Animal  intelligence.     2d  Ed.,  1882.  I.  V.  Williamson  Fund. 

Roscoe,  Henry  E.     Lessons  in  elementary  chemistry.     Inorganic  and  organic, 

1881.  I.  V.  Williamson  Fund. 

Rossmassler's  Iconographie  der  europ'aischen  land-  und  siisswasser-MoUusken. 

N.  f.  I,  1  and  2.  Wilson  Fund. 

Royal  Society.     Catalogue  of  the  scientific  books  in  the  library  of  the.     1883. 

The  Society. 
Runkel,  F.     Ueber  Alpha-iEthylidenvalerolacton,  1882. 

University  of  Wiirzburg. 
Rutot,  A.     Les  alluvions  modernes  dans  la  moyenne  Belgique. 

Les  phenom^nes  de  la  s($dimentation  marine.  The  Author. 

Ryder,  J.  A.     On  the  mode  of  fixation  of  the  fry  of  the  oyster. 

Summary  of  recent  progress  in  our  knowledge  of  the  culture,  growth  and 

anatomy  of  the  oyster.  The  Author. 

Saooardo,  P.  A.     Sylloge  fungorum  omnium  hucusque  cognitorum.      I  and  II. 

I.  V.  Williamson  Fund. 
Salomon,  C.     Nomenclator  der  Gefasskryptogamen.  1883. 

I.  V.  Williamson  Fund. 
Sampson,  F.  A.     Notes  on  the  distribution  of  shells.     Art.  III.      The  Author. 
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Rejiorl  on  the  progreaa  sod  eondiliont  of 
eroment  PiantaLion  during  Ifae  for  ISS2. 
Tb«  Aalhoi. 
fiohibbje.  anslar.     Zur  Ocacbichte  der  DebfdrBDelsaure,  I8H2. 

DniTersit;  of  WSribuit. 
Schiodle.  J.  C.     Zoalogia  Panica.  Silie  liefte. 

Schneiiler.  AntoD.     Zoologicehe  Beitritge.     I.  1. 1833.     I.  V.  Wi1liitoi(«n  Fnad. 

Scboebel.  C,     L'ftine  humune  au  poioldeTue  de  U  scicDce  etbDoemphiqut. 

2d  Ed.,  187S.  The  Aulhgr. 

SohwarU.  K.     Ebba  nod  Flutb,  1881.  Jos   Jeua. 

Scgtt,  0.  H.    Zur  BTjiwiokelungageBOkiohte  der  gegIiedert«D  Mi)clirubr»D  d«r 

Pflaaiec.  1881.  PniTeraity  of  WUnbuif. 

Smiddcr,  Samuiil  U    Tbe  lartinr;  Ikke-buin  at  Floriastu I.Colorado.  The  Author, 

The  pine  moth  of  Nantuchet.  Retia*  frualrana.  Tbe  Aulbor. 

Sward,  n.     Elein«iita  de  loologie.  imi.  I.  T.  WiliianDOD  Faail. 

Sicotid  GeologicAl  SurTey  of  PeDDs; Wania,  reports,  A' ;  C  ;  C :   D',  Vol.  1 ; 

AllMloD".  Vols,  Iaiid2;  D*:  I';  -P.  The  Commissi  oner* 

Progress  of  tbe  surve;  of  the  anihruoite  cosi  fielJe. 

.Memaraodum  for  (he  information  of  the  legiilalurti. 

Report  of  tbe  Board  of  CammiBaioaera  to  the  Logialalu re,  January  1.  18811. 

a.  C.  Lewii. 
Beebohm,  U.     A  historv  of  British  birds.     Paris  1  and  2. 

I.  7.  Williamson  Pned. 

BelenlcA.   E.     Stadieo   Ober   Botwiokolungsgesohiobte   der   Tbiere.     lea  H., 

ISBa.  I.  V.  Williamson  Fnad. 

Semper.  C.     Reieen  im  Arcbipel  der  Philippien,  2er  Th.,  »er  Bd.;  bU..  ler 

Bd. ;  Ib  Abth.,  le  Hilfte.  Wilson  Fand. 

Seriain,  Oeorge.     llislaire  majacologique  dii  hue  BaUtoo  «&  Hangii^  1861. 

I.  V.  Williamwui  Fond. 
Shalcr,  N.  S.,  nnd  W.  M.  Davis.      llluBlrntiona  of  the  earth's  surface.     Glacier*. 
1881.  I.  V.  Williamson  Pun^l. 

Shepard,  Charles  Uphaai.     On  Aerolites.     Catnlogue  of  meteoric  coUeclioTi. 

The  Author. 

Sheridan,  P.  H.     Report  nf  an  pxplorniion  of  parts  of  Wyoming,  Idaho  and 

.Montana,  in  August  and  Seplemher,  IMS^,  The  Aiulior. 

Sbufelut,  K.  W,     Contributions  to  the  Hnatomj  of  birds.  The  Author. 

Smilhnoninn  Inslitiition,     List  of  forei|;ii  correspondents,  eorrecle'l  to  Januarj, 

1K8'J.     Additions  and  corrections  to  mme  lo  Jnnunry.  1883, 

Annual  report  of  the  Boanl  of  Kegenia  for  the  year  1881. 

Miscellaneous  collections.  Vols.  liJ-aT.  The  Institution. 

Soler,  flehnslian  Vidal  y,     Inapeccion  general  ile  Montes.     Comission  de  la 

Flora  forestal.     KeaeDade  la  tlora  del  Archipelago  Filipino.  The  Auihor. 

Koret,  .1.  L„  el  E.  Sarasin.     Sur  Is  polarisaiion  rolotoire  du  quariz.     18S2. 
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